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Grinnell cores combine the finest mat 
with expert workmanship 


Typicat of Grinnell rigid standards of manufacture is the 
use of the finest materials in the making of cores. The result is 
smooth inside surfaces for free flow in piping installations. 

The combination of Grinnell features — superior castings, 
accurate chamfers, dimensional accuracy and sharp, clean 
threads — assures uniformly fine pipe fittings at no increase in cost. 
Identify these good fittings by the Grinnell “G” trade mark. 
Available through branch warehouses and jobbers everywhere. 
Write for Catalog 5-B. Grinnell Company, Inc., Executive Offices, 
Providence 1, R. I. 


Branch Warehouses 
Atlanta 2, Ga. Houston 1, Tex. Oakland 7, Cal. St. Paul, Minn. 
Charlotte 1, N. C. Los Angeles 13, Cal. Philadelphia 34, Pa. Sacramento 14, ¢ 
Chicago 9, Ill. Minneapolis 15, Minn. Providence 1, R. I. San Francisco 7, ‘ 
Cleveland 14, O. New York 17, N.Y. St. Louis 10, Mo. Seattle 1, Wash 








ERANT DATA 
ERENCES GIVEN 
Publication is completed this 
nth of an extensive series of tables 
ving omparative engineering data 
yarious refrigerants. Those pre 
snted in this issue cover “Freon-11,” 
nd there are tables for theoretical 
pacit) of refrigerating compres 
ors, volume of refrigerant to be com 
essed, weight of refrigerant to be 
lated, theoretical horsepower per 
ibic foot per minute of vapor com 
ressed, and theoretical horsepower 
f refrigerating compressors. 

Similar information on other re 




































igerants Was given in the following 


tenes of HPAC: 


Ammonia — August 1944, pages 
78-480). 

“Freon-12"” — August 1946, pages 
1-93. 

“Freon-21" — March 1946, pages 
1-93 


“Freon-22” June 1944, pages 
37-338; July 1944, page 409; De 
ember 1945, pages 616-018. 

“Freon-113" May 1946, pages 


3-85. 

Methyl chloride May 1945, 
bages 256-258. 

Water vapor October 1944. 


bages 593-594. 

At the present writing, it is impos 
ible for HPAC to furnish complete 
opies of these tables, although they 
ay be reprinted at some future date 
he above listing is given for con 
enient reference to back issues for 
hose who preserve their copies of 
HPAC intact or who may want to 
efer to them in libraries. 


FUEL SAVING POSSIBLE, 


he AYS INSULATION AUTHORITY 
is America wastes 700 man-years 

of labor annually in the primary 
s, vork of mining coal from which 
i the heat and power is wasted, ac 
cording to Robert E. Outman of 
. the United States Mineral Wool 
; Co., and president and chairman 
ol the board of the Industrial Min- 
» ral Wool Institute, at the insti 


tute’s recent fall meeting. 
His figure is based on the man- 
power necessary to mine more 
an 10 million tons of coal which 
¢ says could be saved if the hot 
surfaces of pipes, boilers, flanges. 
and fittings were insulated to pre 
_— Be ‘*nt avoidable heat loss. This esti- 
mate is exclusive of the labor ex- 
pended in the refining of more 
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than 15 million barrels of oil simi 
larly wasted, and in the processing 
and transporting of a total of near- 
ly 13% million tons of fuel (repre 
senting an estimated 3 per cent 
loss by radiation of the fuels burn 
ed for industrial purposes) 

Mr. Outman points out that the 
enormous drain of war on our na 
tional resources emphasizes the 
need for economy in times of 
peace. “Every industrial plant in 
the country”, 
“should be 


says Mr. Outman 
studied to locate the 
opportunities which exist to make 
inmediate savings of 1 to 15 per 


cent in heat losses.” 


“MAKE IT TERSE 
AND TRITE” 

J. M. Cleary, vice president of 
Roche, Williams & Cleary, Inc., and 
a member of the Committee for Econ 
Development s 
lormation committee, presided at a 


one national in 
meeting last month in Chicago at 
which the present 
methods of the CED were explained 


objectives and 


to a group of business press represen 
tatives. In his introductory remarks, 
he recalled a sales manager tor whom 
he wrote advertising copy many 
years ago and whose instructions 
were invariably “Make it terse and 
trite.” 

Terse but far from trite were the 
explanations that followed of the 
CED's business press program, re 
search program, anl 
committee program. 

The CED was organized in Sep 
tember 1942 and at that time it under 
took two activities. One was to help 


information 


businessmen lay plans for quick re 
conversion and expanded production 
distribution, and employment afte: 
victory. Such plans, of course, needed 
to be made plant-by-plant and com 
munity-by-community, for jobs are 
created by individual businesses at 
the grass roots 

The other major original purpose 
of the CED was objective research to 
develop recommendations for those 
economic policies which would en- 
courage both the attainment and the 
maintenance of high productive em 
ployment. This assignment has not 
been completed. 

In the war vears the research 





Watch for the special 
“SHOW SECTION” 
in HPAC next month 
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studies were concerned largely with 





the problems of attaining high pro 
duction and employment in the tran 
sition. Obviously, it was not enough 
that individual 


boldly for expanded production and 


businessmen plan 
employment. Putting the plans to 
work required a favorable economic 
climate; it was necessary that gov 
ernment and private policies facili 
tate the new enterprises that were 
planned and the expansions of exist 
ing enterprises. 

CED research from the beginning 
also has been concerned with the 
longer range problems of maintaining 
high employment and production. Al 
ready completed are studies by econ 
omists and statements on national 
policy on principles of a tax system to 
encourage high production and em 
ployment ; on policies to promote 
high farm production and real in 
trace 
poles which will improve employ 


come: and on international 
ment opportunities and raise living 
standards here and elsewhere. Fif 
teen or more additional studies are in 
prospect for the future Several of 
these are under way. All are directed 
toward finding wavs of making the 
economy more stable while keeping it 
dynamic ; of achieving and maintain 
ing a high level of employment and 
productivity 

SPECIALIZES IN 
MODERNIZATICN 


Announcement was 
month of the establishment of Andre 


made last 


Merle Associates, architectural engi 
neers, with offices in the Southern 
Bldg., Washington 5, D. ¢ 
will specialize in modernization work 


The firm 


and will handle engineering design 
detailing, specifications, and cost at 
alysis for air conditioning, heating 
ventilating, plumbing, and commer 
cial refrigerating systems. 

Mr. Merle 


was the author of three 


now out of military 
service 
articles on air conditioning installa 
tions at Rockefeller Center, published 
in HPAC in 1933 and 1934 
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GAS PIPE LINE FLOW 
TO BE STUDIED 


A research program “of no mean 


proportions, requiring many 
months of work and a considerable 
expenditure of money” is contem- 
plated in a cooperative agreement 
negotiated by the American Gas 
Association with the Bureau of 
; Mines, according to a report of the 
| AGA’s pipe line flow subcommit- 
tee, of which C. H. M. Burnham is 
chairman. 


—ee 


There are probably as many as 
15 different high pressure flow 
formulas in use today, says the re- 
port, and it is proposed to examine 
and compare them as the first 
phase of the program. The second 
part of the work involves a study 
of fundamentals in the laboratory 
and on comparatively short sec- 
tions of pipe lines, which will be 
followed: by field studies on long 
pipe line systems. The final phase 
will be correlation of the data and 
development of conclusions. 

This program is expected to in- 
volve spending some $67,000 over 
a period of four years. 


PROMOTES BASIC 
BUILDING CODE 

The Building Officials Confer 
ence of America, Inc. (whose tem 
porary address is room 22A, 18 E 
48th St., New York 17), composed 
of municipal building officials 
charged with administration of 
building codes, laws, and regula- 
tions, established the Building Of 
ficials Foundation at the 31st an- 
nual meeting of the conference 
held in Memphis early last month. 

Among the principal functions 
ot the foundation are: 

1) To encourage the adoption of 
the basic building code promulga- 
ted by the Building Officials Con- 
ference of America, Inc., by all 
communities, to the end that a 
countrywide uniform code be es- 
tablished and to encourage com- 





munities to keep their local codes 
up to date. 

2) To assist communities in the 
administration of their building 
laws and regulations. 

3) To reconcile local building 
codes with advances in the art of 
building to the end that structural 
design, equipment, construction 
materials, and methods may be 
progressively improved in the 
public interest. 

4) To provide uniform testing 
procedure in consultation with in- 
dustry in determining the adequa- 
cy of testing equipment, and for 
the evaluation of the integrity of 
equipment, materials and methods 
of construction. 


“SEEMS TO BE A 
DIFFERENCE OF OPINION” 

The city council of Toledo, Ohio, 
has passed the smoke abatement 
ordinance prepared for it by the Coal 
Producers Committee for Smoke 
Abatement, H. B. Lammers, director 
of engineering of the committee, 
announced last month. The ordinance 
was written after the organization 
had made a comprehensive survey of 
Toledo to determine causes and 
sources of smoke in that city. 

In explaining the action of the 
council, Mr. Lammers said that “for 
all practical purposes Toledo has had 
an ‘unofficial St. Louis ordinance’ for 
years. More than 85 per cent of the 
lomestic consumers in Toledo burn 
low volatile coal or coke. St. Louis 
bases its claims to a ‘miracle’ of smoke 
abatement on the fact that it made the 
people of lower income brackets - 
those who were unable to afford 
mechanical coal burning equipment— 
use high priced low volatile coal and 


Typical bend bars of welds made in 1.00 per 
cent chromium —‘% per cent molybdenum steel 
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said that the domestic con me, 


St. Louis was responsible { 7) », 

. r 
cent of the smoke. If this c: tens, 
is correct, there would h nev 


been any smoke problem i: 


ANNOUNCES TWO-FOLD 

PUBLIC RELATIONS PRO: Ray 
Public relations of th: 

and plumbing industries 

era two-fold program dur Ty 

it was announced at the 

nual meeting of the Plun 

Heating Industries Bur 

cause of the critical hous 

tion, the bureau will diy 

tention between an ed 

program to acquaint t! 

with production difficult: 

dition to its already est 

publicity program on the 

and installation of equip 


EDITOR STICKS 
HIS NECK OUT 

HPAC’s editor stuck his neck 
last month and gave a talk before ti 


ASHVE’s Wisconsin chapter 
planning and producing th 
content of a magazine such as this 


one. In his remarks, he dwelt a 
some length on the many pre: 
taken to avoid errors in both the tex 
and the illustrations 

You might know it would 
At the bottom of the second 
of page 68 of the October issu 
said that “typical weld bend test bar: 
in 1.00 per cent chromium 
cent molybdenum steel that are 
quired for qualification are show: 


one of the illustrations.” but the 
picture wasn’t published. Here its 
this month. The bars indicate th 
ductility of the weld metal a 
thoroughness of root and side wal ( 


fusion. 
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te ne of the first trust companies in 
| an’/fiAmerica, organized in 1836 and 


ever merged with any other bank, 
the Girard Trust Company. 


atefully conservative in the Girard 
radition is the management of the 
hree Girard Trust properties in 
owntown Philadelphia. Their use 
f Webster Steam Heating Equip- 
ent, goes back to 1910... has kept 
hese properties at the peak in 
iomfort and economy in heating. 
he 28-story Girard Trust Office 














GIRARD TRUST 
COMPANY 
GROUP OF 
BUILDINGS, 
PHILA., PA 


Left to right 
Morris Building, 
Girard Trust Cx 
Building, Girard 
Trust Office Bldg 


Building, the 18-story Morris Build- 
ing, and the picturesque domed 
Girard Trust Company Building are 
today heated from one central boiler 
plant, with most of the installation 
enjoying the “controlled-by-the- 
weather” comfort of a Webster 
Moderator System. 


In 1910, the first installation of 
Webster Heating Equipment was 
made in the Morris Building, when 
the engineering firm of Francis 
Brothers & Jellett, Inc. (now 


Stewart A. Jellett Co ) handled the 
installation of a‘ Webster System of 
Steam Circulation and Apparatus.” 


The Girard Trust Company Build- 
ing has used Webster Heating Equip- 
ment since 1922, when Webster 
Traps were installed on direct radi- 
ation and on vento coils by W. 
G. Cornell Co., heating contractor. 


In 1931, the 28-story Girard Trust 
Office Building was built and equip- 
ped with the Webster Sylphon 
Traps and Type W Valves. William 
H. Walters & Sons, Philadelphia, 
were the heating contractors and 
Tenney & Ohmes, Inc., New York, 
consulting engineers. 


Webster Heating Equipment has 
been purchased at intervals for 35 
years as made necessary by 
changing requirements of these 
three buildings. Most recent im- 
provement was the selection of a 
Webster Electronic Moderator Sys- 
tem as part of a modernization 
program begun in 1945 involving 
a tailor-made orificing job—equip- 
ping 734 Radiator Supply Valves 
with properly sized Webster Meter- 
ing Orifices. William H. Walters & 
Sons were the contractors 


the 


and 
Moody & Hutchison, Philadelphia, 


consulting engineers. 


Karl Rugart, Philadelphia Represen- 
tative with Webster for 29 years, 
has worked closely with the oper- 
ating personnel of the Girard prop- 
erties to assure heating comfort, 
economy and ease of operation. 
Clarence Morris is Operating Engi- 
neer. Warren Moore is Superintend- 
ent. S.H. Bigler is Building Manager. 


We are ready to work with you as 
we have worked with the Girard 
Trust Company. 

WARREN WEBSTER & CO., 


Representatives in principal U.S. Ciries:: Est. 1888 
In Canada: Darling Brothers, Limited, Montreal 
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Webster Metering Orifices, 
expertiv sited, a vital feature 
of the Moderator System, 
alance distribution and 


stat Conrrol 





Webster Outdoor Thermo- 
automatically 
provides the lowest pressure 
for comfortable inside tem- 


~~ 
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Webster Electronic Moder 
ator Control Cabinet pro 
vides continuous heating, al 
ways under control. 


tion 


1946 Webster System Radia 
—concealed convectors 
made of copper tubing and 
aluminum fins, with integral 


Webster Heating Equipment for Today’s New Buildings 


gana 





New We bster T ype Ww I Ra- 
diation for installation where 
floor or wall space is limited 


Webster Traps and Valves. 


make wsible central con- perature 
trol y ontinuous heating. 
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OF BUILDINGS 
WITH J&C POWER 
HEATERS 


nme 


Tomorrow, new apartment dwellings, like the one illustrated, will represent a combination of modern trends 
in architectural design and age-old settings such as terraces and sunken gardens. The design of J & C 
Power Heaters makes them ideally suited for heating such buildings. They are engineered in accord- 
ance with thoroughly modern heating principles. With a maximum of direct radiation surface, they capture 
more usable heat from a relative minimum of fuel. One-piece welded construction of best obtainable 
steel insures a gas-tight unit. @e Smooth, forced air system with ample humidity control. Compact 
design, trim lines. Today, J & C Power Heaters from 160,000 to 2,800,000 
B.T.U. output are heating many types of buildings—homes, schools, 
churches, stores, and apartment dwellings. Oil, gas, or coal fired—suitable 
for butane firing. Dealers—assure yourself of the BIG furnace 
installations in 1947 by contacting your distributor and 

getting the facts about the complete line of 

J & C Power Heaters. 








A PRODUCT OF 
JACKSON & CHURCH COMPANY + SAGINAW, MICHIGAN 
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Where Heat Must Not Fai -§ 


Install this SAFE Heating Pum! 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. |t is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no internal 
lubrication. Quiet, compact, and trouble- 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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SYSTEMS using forced air Ta, r : 
= direct method of heating are sata aie ; : Pa Bets eae x 1] 
not new. but the combination of | |] 
forced air and radiant heating as : | | | | | QO 
installed in the Benjamin Electric PS EE NS IN Ny 
Mig. Co.'s new product develop- ¥ | | l EQN fk 3 
ment and testing laboratory is con- . WN 
sidered to be both new and inter- Se Ge ee ee Be | RSV SY 
esting. This scheme was employed | NY . 
to overcome the lack of immediate RX 
response to changes in outdoor | SR ROR y Yj 7 2 
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doesn't go into unnecessary detail. ; a Meer ae 47 1000 Bru per Ori . 

Distribution of heat in a ‘ Corried by Alt if Heat is Reguired 
radiant-air split system 








Split System Heats and Conditions 
Product Development, Testing Lab 


E. R. Gritschke and J. W. Scharres Tell How Scheme 
Te Overcome Obectionabie Heat Lag Was Designed 


Diwcs oF the heating and air conditioning systems 
for the new product development and testing labora- 
tory for the Benjamin Electric Mfg. Co. at Des Plaines, 
lll, provided a new and interesting application for a 
split system of heating. The building is a one story 
“modernistic” structure for use in the design, develop- 
ment, and testing of new lighting products, and incor- 
porates laboratory, shop, and testing facilities as well 
as conference, office, and waiting rooms. Intended also 
as a medium for lighting applications, the building has 
extensive glass and glass block areas for the display of 
nght illuminating effects. 


Why Forced Air and Radiant Heating? 


Che application of a split system using forced air in 
combination with a direct method of heating is not 
new. but the combination of air and radiant heating as 
installed in this building is considered both new and 
interesting. This combination provides a means for 
installing both air conditioning and radiant heating in 
a structure at a cost well within the range of most 
construction budgets. 

The building is completely air conditioned and a 
radiant system of heating is desirable not only for the 
heating advantages provided but also so that maxi- 
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mum wall areas will be available for the installation of 
electrical equipment. 

The extensive glass and root areas cause winter heat 
losses of such magnitude that a system of radiant 
heating using floor coils only would have been inade- 
quate. The roof construction, of poured gypsum with 
exposed steel beams, provided no means for installing 
additional ceiling coils and the walls are of brick with 
out other interior finish, prohibiting the installation of 
wall coils. The solution of the problem was the split 
system. 

Split systems of heating using direct radiation or 
convectors in combination with air have been in use 
for many years and the advantages and economies are 
well known. Where the building is to be provided with 
an air conditioning systermh for summer use, it is both 
logical and economical to utilize such a duct system 
for winter heating to the greatest possible extent 

Full use of the air system for winter heating is not 
possible or practical due to the fact that the ratio of th: 
heat delivered by the air to the space heating require 
ment is not the same for the various rooms. Interna! 
heat loads and sun effect add heavily to the summe: 
load—but contribute little during the heating season 
In order to correct this inequality a source of heat in 
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addition to the air is required, se that each space will 
be properly heated to the desired temperature. 


Inherent Defect of Radiant Heating 


There ts no reason why a radiant heating system 
cannot be used to accomplish this purpose. An in- 
herent defect of a radiant heating system is its “lag,” 
or lack of immediate response to sudden changes in 
outdoor temperature. Although the water temperature 
in the system responds instantly, sudden increases in 
outdoor temperature result in overheating due to the 
heat already absorbed by the structure which is beyond 
the reach of the control. The reverse is true on a 
sudden decrease in outdoor temperature, resulting in 
underheating during the period in which the heated 
surfaces of the structure are attempting to reach the 
required temperatures. 

It is generally conceded that the average radiant 
heating system using floor coils embedded in concrete 
will lag several hours behind outdoor conditions. Vari- 
ous means of control have been suggested and used but 
all such methods sense the outdoor conditions or a 
combination of outdoor and indoor temperatures to 
control the water temperature in the system. None of 
the systems is able to control the heat once it has been 
absorbed by the structure, nor are control systems 
able to increase rapidly the temperature of heated 
surfaces to balance sudden drops in outdoor temper- 
ature 


Warm Air Responds Instantly 


Warm air, on the other hand, will respond instantly 
to changes in indoor temperature. What is therefore 
more natural than to combine the two systems, utiliz- 
ing the quick response of the air system to overcome 
the lag of the radiant installation, thereby obtaining a 
split system which retains the good points of both 
methods of heating? This conclusion formed the basis 
of design for the heating and air conditioning systems 
for this building. 

The requirements for summer cooling were cal- 
culated in the usual manner and the air system was 
completely designed with total disregard of the winter 


heating requirements. In this building, a single zone 
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system was selected due to the governing effex 
sun load which created a summer peak for th 
building at approximately the same time. The « 
which serves as a return air plenum, provides 
the south exposure and was therefore disrega 
separate zone due to its relative unimportanc: 
Winter heat losses were then calculated in 1 
manner. Various floor coverings—such as 
involved a variety of transmis 


} 


and terrazzo 
efficients which resulted in the final selection o} 
imum water temperature for the floor system . 
With water at this temperature, the surface t 
tures for the linoleum and terrazzo floors 
culated at 85 F and the total emission taken a 
per hr per sq ft of heated surface 


“Key Room” Selected 


From this point the calculations proceed 
usual manner for a split system. Heating loa 
cooling cfm’s were tabulated for each individua 
and an analysis was made to determine whic! 
spaces had the least supplied air volume per 
heat loss. This room was considered the “k« 
and determined the temperature at which the 
tem functioned for all rooms, The entire floor 
key room was then provided with radiant flo 

The so-called key room is normally the only 
which has the entire floor area radiantly heat 
other rooms, having a ratio of supplied air vo 
heat loss greater than that of the key room, 
vided with coils in only a part of their floor ars 
method will apply in practically all cases, althou 
designing engineer is advised to check the tota 
to each room at the conclusion of the calculatio 

The maximum entering air temperature wa 
calculated for the key room by deducting tl 
emission from the total room heat loss and ap; 
the usual formula. As the building is provide 
only one zone of heating, it is apparent that all 
will receive air at the same temperature as 
room. Therefore, for all other rooms, the proc: 
was reversed and the heat input from the air 
was deducted from the total room heat loss t 


n 


Behind the curved glass brick wall in th 
center is the product development labo 
ratory and model shop, and to the right 
is the photometric laboratory for testing 
lighting equipment. The “weathering 
tower” provides facilities for testin 
outdoor fixtures. Perkins & Wil! were 
the architects, E. R. Gritschke was the 
consulting engineer, H. S. Kaiser © 
installed the heating and condition! 


c¢ 
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temperature leaving the converter 
temperature. Floor water tempet 


‘or an outdoor variation of 65 deg 


turn air thermostat set at 70 deg 


perature. As the floor system overcomes the lag period 
ind reaches the required surface temperature the air 
system will respond to maintain the desired balance 


mine the required area of heated 
door. [o summarize, the sum of 
the Btu's provided by the air sys- 
vem plus the Btu’s provided by the 
door system must—for all spaces 

id up to the calculated heat 
\ small error is involved in 
assuming straight line variation 
for the floor emission but this is 
considered negligible for the aver- 
age stallation. 

The radiant heating system is a 
two pipe, forced circulation, re- 
versed return, hot water system 
with floor coils throughout and 
mains overhead. This arrange- 
ment insures positive removal of 
entrained air from the piping sys- 
tem. Gate valves and a balancing 
ock were installed for each coil, 








thereby providing a means for iso Plate glass display cases are provided for the company’s products in the 
ting the coil for repair and at the entrance corridor. The windows to the left are of heat absorbent plate glass 


same time permitting an adjust 
ment for possible unbalance in the 
water system. 

Hot water for the radiant sys 
tem is provided by a converter 
which is supplied with steam at a 
reduced pressure of 25 psi from a 
entral system 

Control for Heating 


[he control for winter heating 
onsists simply of an outdoor ther 
mostat that establishes the wate1 


inverse proportion to outdoor 
ature is varied from 70 to 115 deg 


minus 10 deg respectively. The 
r system is controlled by a re- 


at varies the temperature of the 


r leaving the conditioning sys- 


* Sweha. 
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AN 
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Floor coils in the model shop, showing the headers and bent laterals. 


em by means of a modulating This arrangement was necessary due to the curved shape of the room 


steam valve. The return air ther- 


; 


stat is piloted by a low limit device in the supply 
discharge to prevent entering air temperatures be 
w OS deg. 

With the described arrangement the floor tempera 
ure can lag behind outdoor temperature and the air 
ll respond instantly to any change in indoor tem 


] 


Most Practical for Modern Structures 


believed that this arrangement is most practical 
lern structures involving the installation of 
oling and radiant heating systems. By using 
ystem to serve a part of the heating load, the 


ize and cost of the radiant heating installation is held 


inimum without the appreciable loss of any 


‘dvaniages. Application of split radiant systems to air 
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conditioned buildings brings the combined cost tf 
both systems within normal building appropriations 
and at the same time eliminates the lag of radiant 
heating, its one defect 


Stoker Manufacturers Association 
Issues New Information Manual 


The first edition of the SMA Information Manual 
was published in August, 1943. Because of its popu 
laritv as a reference to stoker manufacturers’ names, 
addresses, and personnel, a new 4th edition has been 
published 

\ll of the information in the manual has been 
brought up to date and the listings included cover 
members, committees, officers, by-laws, and so on 

Copies are now available at 50 cents each and orders 
should be sent to the Stoker Manufacturers Associa- 
tion, 307 N. Michigan Ave., Chicago 1, Tl 
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PIPING FLEXIBILIT 


TABULAR INTEGRATION METHOD 


By W. G. Hooper 
Vice President 
Midwest Piping 


& Supply Co. 


THERE ARE numerous methods of 
analyzing the flexibility of piping 
systems and a great amount of 
material on this important subject 
has been published. In the June 
HPAC, Sabin Crocker and Arthur 
McCutchan reviewed the various 
methods, and suggested that the 
advocates of the different schemes 
each briefly outline the merits of 
his method and show the solution 
of two problems; in this way, the 
reader can judge for himself the 
suitability of the different calcula- 
tion procedures in his own piping 
work... ..S. W. Spielvogel followed 
this suggestion in the July issue, 
explaining the essentials of the 
elastic center method, and in Sep- 
tember M. J. Fish discussed the 
graphical method. This month Mr. 
Hooper covers the tabular integra- 
tion method and solves the two 
problems given by Messrs. Crocker 
and McCutchan by this means. 


I N THE June issue of Heating, 
Piping & Air Conditioning, Sabin 
Crocker and Arthur McCutchan 
described briefly several methods 
adopted by various engineers and 
piping designers for the calcu- 
lation of forces, moments, and 
stresses in piping configurations. 
As the “tabular integration 
method,” developed by R. C. Pow- 
ell of the Pacific Gas and Electric 
Co. and adopted by the Midwest 
Piping & Supply Co., was one of 
the methods mentioned in their 
article, this is an opportune time 
to present to the reader a more de- 
tailed description of this method 
and the mechanics of its operation 
by submitting the work sheets or 
forms involved in the computa- 
tions for calculating the forces, 
moments, and stresses occurring 
in the Z bend configuration in one 
plane, and in the three dimensional 
configuration, in accordance with 


the design data and dimensi 





Figs. 1 and 2, respectively. How 
ever, neither of these confivura 


tions is really representatiy: 


the shapes usually encountered 1: 
power piping design, as one p! 


configurations are an exc¢ 


and it is really a rare occurrenc: 
to encounter a three plane config 


uration with but one line « 
ment in each plane. 


During the past five or six y 


the piping fabricator—particular 


if he is also an erector—has | 


frequently called on to submit 
force, moment, and stress analyses 


of the piping he is to fabricat: 
erect. 
shoulders the responsibility 


adequate flexibility of the pipi 


system in question, and in ca 
insufficient flexibility, he 
ally is requested to submit 
gested design alterations, in 
that the reactions will be 


Fig. 1 
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Temp. rarge: 60-725 F 
10.7500 x 0.593" wall 
J=244.8 in, E = 25,000,000 ps/ 
Ay l23Y 12 X $BY/100 = 6.03 
Ay =330U/12 X $B8/100 = 162 i 


2-Bend with welding e/bows 





Heating, Piping & Air Conditioning, Novem! 





ilik 


In so doing, he moral! 
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safe limits and comply with the re- 
quirements specified by the equip- 
ment manufacturer — especially 
the turbine builder. 

Analyses of the various methods 
mentioned above indicate that 
they have all been derived from 
Castigliano’s theorem (1875 and 
1879) and Maxwell's theorem 
(1864). Considering the length of 
time that these theorems have 
been the basis for the design of 
curved beams, it is only logical to 
presume that their accuracy has 
been fully established. 


Assembly “Floats in Space” 


Present day practice in the de- 
sign of piping systems to care 
most efficiently for thermal ex- 
pansion is to anchor the configura- 
tion at the ends only and support 
the intermediate lines so that the 
entire assembly theoretically floats 
in space. Both ends being an- 
$ of chored, the linear expansion be- 
tween the anchors, caused by 
tra- temperature change, is compressed 

of back into the configuration. 


I In order to keep the stress with- 
an in safe limits there must be suffi- 
On cient straight pipe, bends, or weld- 
ing elbows in the assembly to ab- 
sorb the linear expansion acting 
ele- parallel to the axes, and each line 
must play its own part in its con- 
ars tribution to the flexibility of the 
arh complete configuration. The num- 
oes ber of lines or elements in the aver- 
anit age three plane configuration is 
seldom less than six, and fre- 
and quently there are as many as 15. 


ally In the tabular integration meth- 
S to od, the entire assembly is consid- 
ing ered as being composed of straight 
e ot pipe and all changes in direction as 
su being made with square corners or 
ug welding elbows ; in the latter case, 
the welding elbow is not consid- 
ered to have any greater flexural 
property than that of the equiva- 
lent amount of straight pipe. If full 
credit should be taken for the flexi- 
bility of the welding elbow as com- 
puted in accordance with the flat- 
tening theory, it is reasonable to 
presume that a dangerous stress 
concentration might be developed 
in the elbow itself, and in case the 
wall thickness of the piping mate- 
rial is relatively heavy (greater 
than schedule 120), the increased 
flexibility due to the flattening 
theory is practically negligible. 
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Temp. Range: O-850 F 
2288" 00 X 0.24!" weal! 
l= 33/4inr# 

E = 24,000, 000 psi 
4, =/08.3 X 0.006083 = 0.66 ir. 
Ay =/45.2% 0.006083 = 0. 88 //:. 
A4,=77.393X 0006083 = 047 /r7. 


(Qata from Trars. ASI1E, Vol. $7, No.% Oct 1955, 2413) 


Hovgaard-Three adimerrsional pipe berd 








Fig. 2 


Fig. 3 





RELATION OF THE CONFIGURATION 
TO THE AXIS LINES AND TO ITS SYSTEM OF COORDINATES 
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_-—@a—*, a i ' - 
eo” yg” ' 
fon = = = = =~ Sat ae All dimensions | 
; L i in inches 
i P xs 
O es X 
SXMBOLS 

X, YandZ------ Axis Lines of the Configuration 
2), D2, R3 eee0g.° © © Length of Lines parallel to the X-Axis; 
Pl» Pas Pz «2... - - — Length of Lines parallel to the Y-axis; 
"lL, ¥2. "3 secon OSC @ Length of Lines parallel to the Z-Axis; 
®)> by) a3 eceee ~ ~ ~ Coordinates of the Mid-Points of My» MQy M3 «eevee 
Di» bay bz «+006 - - — Coordinates of the Mid-Points of p), Po, Py +++++3 
Cy, C2 2 eseee ~ ~ — Coordinates of the Mid-Points of w), wo, Wy ...++; 
a - 2 “ere*). - = Coordinates of the Lines a), m2, MZ seeees 
1? 529 83 cece 
Mis 52s M3 seve) _ _ coordinates of the Lines Pls P2e P3 cecee} 
Ji» J2» J3 errr 
ne rl 3 ser} - - Coordinates of the Lines w), Wo, 3 «+005 
r ah _¥ 2 ----- - Origin of the System, and Intersection of X, Y and 7; 
Q©ceserere Origin End of the Configuration, 











Note: When delineating the Configuration 























the Point 0) should coincide with the 
intersection Point 0 of axis lines X, Y = 
and Z, so that as many as possible of - 
the ¢oordinates will be reduced to sero, wah po Dw6eG. No. 
* “3-26-46 nm 
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In this method the necessity of 
handling large numbers is avoided 
by devaluating each line or com- 
ponent part of the assembly by 
dividing the length of each line by 
any selected number QO and this 
quotient is used as the value of m, 
Pp, and w (the length of the lines 
parallel to the X, Y, and Z axes re- 
spectively) in the forms. Values of 
Q usually range from 50 to 300 
(optional to the designer) depend- 
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ing on the length and number of 
lines in the assembly. 

To emphasize the advantage de- 
rived from the use of the divisor 
VO, assume one of the lines in the 
assembly as being 25 ft or 300 in. 
long; dividing by an assumed 
value of Q (say 300) the quotient 
would be 1. The formula requires 
that the length of the line be raised 
to the third power; then, in this 
method, there would be only the 


value of 1 to deal with, wh: 
most of the other methods t 
of the line would be 27\ T 
This difference exists thr: 


the entire computation. 
Forms Help Avoid Err rs 


The forms have been de 
to provide a positive sequenc, 
the computations, to elimin 
possible chance of the omi 
a single step in the proced: 
to permit rapid sliderule c! 

The simplicity of this m: 
such that the novice succe 
can solve unsymmetrical « 
three plane problems whic 
tofore have been referred 
cialists in flexibility analys: 

From a comparison of t! 
employed for the Z bend 
plane, Fig. 1, and the three 
sional bend in three planes 
the similarity of the two fi 
evident; in fact, they are ident; 
except that in the one plane { 
the tabulations pertaining 


line w parallel to the Z axis ar 


omitted and the equations for t 
forces F, and F, are merely the a 
gebraic solution of the simult 
neous equations: 


/ sJ FyJxy 
FsJsy + FyJy 


AE! 
AsE! 


These forms are to be use 
configurations in one or 


planes regardless of the numbe: 


of lines in the assembly or fo: 
semblies composed of lines ! 
different moments of inertia. Th: 
are also used, with minor modifi 
tions, for assemblies construct 
of corrugated pipe and for 
blies having three anchor points 


The relation of the configuratio: 
to the axis lines and to its sys 
tem of coordinates is graphical) 


shown in Fig. 3. 
Any flexural analyses sho 


dicate not only the reactions but 


also the bending and _torsior 
stresses developed at elb 
bends and at.anchor points 


Instructions For Using Forms 


The following procedure 
be followed in the manipulatio! 
this method and in the use 
forms. 

The letters m, p, and 
designating symbols of lin 
allel to the X, Y, and Z a» 
frequently used without t! 
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cript, and then are used in their 

llective form, as the subscript 
merely denotes its position in the 

-onfiiguration. 

1. (a) On the summary design 
Jjata sheet, fill in the spaces al- 
lotted to size, weight, and mate- 
rial of the pipe, operating pressure, 
temperature, modulus of elasticity 
at operating temperature, moment 
of inertia, and coefficient of ther- 
mal expansion in inches per 100 ft. 

(b) Sketch the shape of the con- 
figuration in the panel provided 
flat if in one plane, and isometric if 
in three planes. Consider X axis as 
being horizontal and the ) axis as 
vertical, and intersecting near the 
lower left corner. 

The configuration may be set up 
in any position regardless of its 
actual position in the piping lay- 
put. 

The left hand end of the configu- 
ration or the origin O should co- 
incide with the intersection of the 
XY. Y, and Z axes, in order that the 
lengths of as many as possible of 
the coordinates shall have the 
value of zero. 

To simplify computations, en- 
deavor to so arrange the assembly 
that no part of it will project out- 
side the quadrant. 

(c) Convert the length of each 
line into inches, designate those 
lines parallel to the X axis as m, 
parallel to the Y axis as p, and 
parallel to the Z axis as w. 

2. Use Form A (Fig. 6) if the 
configuration is in one plane and 
Form. B (Fig. 8) if in three planes. 

(a) Devaluate the actual length 
f lines m, p, and w by dividing 
ach by the Divisor Q. 

(b) Set these new values of m, 

and w in their respective spaces 
n the first column of the form. 

3. Using values m, p, and w in 
he first column as basic: 

(a) Determine the lengths of 
he distance a, b, or ¢ to the mid- 
point of the line m, p, and w, re- 
pectively, 

(b) Determine the coordinates f 
end g, for line m, h and j for line p, 
and k and / for line w. 

(4) Compute the linear expan- 
ion of each based on the actual 
ength of the line in feet multiplied 
y the coefficient of expansion (e) 
a inches per 100 feet, and tabulate 
ie result in the last column at the 

‘Xtreme right of the form. 

5. Complete the arithmetical 
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Fig. 9 


computations clearly indicated on 


the form until each progressive 


step has been completed and the 
final results have been determined. 
Then transfer results from the 
form to the summary and design 
data sheet. 


The completion of steps 1, 2, 3, 


and + may require more or less 
technical knowledge, but the suc- 
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cessive steps 5 and on can be ac- 
complished by anyone who has had 
only high school arithmetic and 
algebra. 

The computations can be very 
quickly done with a calculating 
machine or even a sliderule. 

Occasionally, configurations are 
encountered made up of lines of 
different size and weight of pipe 
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Torsional Moments abou} any Point{) on lines m, paw abou} the X,Y &Z axes 


X,Y&Z are the co-ordinates of any point 
() on the lines m, p & W. 
(XY AZ axes respectively) 
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The method and procedure for 
the calculation of the forces, mo- 
ments, and stresses in this type of 
configuration are the same as for 
other types having all lines of like 
moments of inertia, with the ex- 
ception that it will be necessary to 
adjust the various pipe lengths so 
that they will be equivalent in flex- 
ural properties to one particular 
size and weight. 
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Fig. 10 


Comment on Flattening Theory 


If the flattening theory, which 
has generally been accepted as ap- 
plying to 5 diameter pipe bends, is 
also applicable to 1% diameter 
welding ells, and that theory in- 
corporated into the accompanying 
computations, the reactions and 
stresses will have somewhat dif- 
ferent values. The forces and mo- 


Heating, 


ments will be reduced fro: 
25 per cent. The bending s 
in the straight pipe at O an 
be about 20 per cent less, 
stresses developed in the . 
cording to the theory will b. 
25 per cent in excess. This ir 
is due to the necessity 
plying the longitudinal str 
tiplication factor beta (8), 
in this instance is 1.76. 

It is the author’s opinior 
on his observations of the ps 
ance of welding ells when 


1 


into assemblies both on the + 


MN). 


elded 


test 


floor and when in actua’® <crvice 


that the welding ell contrib: 
more flexibility to a piping 
uration than does the equ 


amount of straight pipe. |; 


tests indicate that pipe 
stressed to such an extent 
permanent set will occur, w! 


es n 


welding ell exhibited no defor 


tion due to flattening. 


The circumferential but: 


with its 1/16 in. to '% in. w 


inforcement or overlay. esp 


when a backing ring is used, ter 


to restrict any flattening. ( 


eration must also be given | 


fact that a 12% per cent tl 


of the pipe wall is permissib| 
to allowable mill tole: 


whereas the wall thickness 
welding ell is generally 
and in some instances ove! 
inal 

The common practice 
manufacture of welding el! 


increase the metal thickness at! 


throat or crotch, to compensate 


the increase in stress along t 
this tends to in 


ner radius: 


the moment of inertia and to resi: 


any flattening. 





{t the annual meeting of the St. 
Institute, Inc., the following offi 
directors were clected: Preside 
Collette, Titusville Iron Works 
president, L. N. Nunter, National 
Co.; secretary and treasurer, R 

The directors comprise P, k 
Fitsgibbons Boiler Co.; J. F. 
Jr., Johnston Brothers; E. M 
Kewanee Boiler Corp.; and 11.1! 
Pacific Steel Boiler Div. 

The headquarters office of the 
has been transferred from Neu 
Philadelphia, in the Land Title 
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Predicts Great Importance for 


The South has remained principe 
agricultural economy due to climatic rea 


Air Conditioning in the South 


William B. Henderson, Executive Vice President of 
Air Conditioning and Refrigerating Machinery 
Association, Says in Report to ACRMA’s Board of 
Directors That Wider Use of Air Conditioning in 
the South Can Do Much to Promote Manufacturing 

and Will Help to Raise the Level of Education 


‘Te AIR CONDITIONING and refrig 
erating industry faces unusual pros 
pects during the years immediately 
ahead because of the increasing de 
mands for commercial and indus 
trial applications, including plans to 
incorporate air conditioning in most 
new office buildings, stores, hotels 
und other commercial construction 
und renovation; because of the ex 
panding field of home air condition 
ing; and especially because of the 
varied and numerous new and im 
perative uses for refrigeration and 
ur conditioning developed both out 
of the normal progress of industry 
and the accelerated production of 
the war period. 

There are two important phases 
{ this enlarged use of the indus 
ry’s products which will be dis 
cussed more fully : One is the growth 
of southern manufacturing, to which 
both air conditioning and refrig 
eration are making outstanding con 
tributions; the other is the part air 
onditioning can play in increasing 
school attendance and raising the 
level of education in the South. This 
is of high importance at this mo 
ment because plans are now being 
formulated for the construction of a 
large number of public and high 
schools, a work which undoubtedly 
will begin as quickly as materials 
ire made available. 

One of the most significant trends 
in manufacturing in progress at this 
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time is the industrialization of the 
South. This trend gained impetus 
during the early vears of the war 
and has continued with such rapidity 
that it commands increasing atten 
tion in our concept of industrial 
America. The progress of the South 
is important to all business, but 
doubly so to the air conditioning and 
refrigerating industry which has 
played such a large part in making 
northern manufacturing and pro- 
cessing techniques adaptable to the 
southern climate. 

For many generations the South 
has remained largely an agricul- 
tural economy. A change began to 
occur even prior to the first World 
War, and while gradual it was none 
the less fundamental and consistent 
until accelerated still further by the 
more intense demands of the last 
war. It is a fortunate and, indeed, 
an imperative transition. More and 
larger industries for the South seem 
to be the only answer to the prob- 
lems that spring from rapid mecha- 
nization of southern agriculture, 
which is now well under way with 


the introduction of the mechanical 
cottonpicker, the flame cultivator 
and other labor saving farm equip 
ment. A large rural population, ac 
customed to obtaining a livelihood 
from the planting, hoeing, and pick 
ing of cotton, will not be needed in 
such numbers in mechanized cotton 
production. It must turn to industry, 
either by migration to the North or, 
if the development of southern in 
dustry keeps pace, to the new fac 
tories that will be established in the 
southern cities. 

The South has remained prin 
cipally an agricultural economy du 
to climatic reasons. The situation 
has been similar around the globe. 
Industry probably had its beginning 
in the warmer climates. But as fire 
was harnessed and heating was de 
veloped, industry came to be most 
heavily concentrated in the temper 
ate zones. This has not been merely 
a matter of availability of raw prod- 
ucts. Tropical products — rubber, 
sugar, cocoa, and numerous others 
—have been taken north for proe- 
essing, and reshipped south for con- 
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sumption. Even the products of the 


warmer areas of the temperate zone 
such as cotton itself—were for a 
long period made into finished arti 
cles largely in the northern part of 
this country and Europe. Heating 
the control of cold—has been the 
outstanding reason for the greater 
industrial development of the cooler 
regions of the Americas and the Old 
World. Workers are more alert and 
efficient and tire less easily in an 
environment of balanced tempera- 
ture and humidity. There are few 
places in the world that offer a 
climate that is conducive throughout 
the entire year to the greatest human 
efficiency. Excessive heat and high 
humidity cause fatigue and impair 
efficiency. Irritability, tension, phy 
sical and mental lethargy, and lower 
production are natural results. 


“Most Significant Development” 


Now, with the introduction of 
industrial air conditioning, heat can 
be controlled just as readily as cold 
This is one of the most significant 
developments for the South in its 
economic history, probably equal 
ling or exceeding in its importance 
the invention of the cotton gin. It 
means that instead of being retarded 
industriaHy by climatic conditions, 
where in fact the heat has been a 
disadvantage for a matter of only a 
few months in the year, the South 
is suddenly placed in a position of 
full equality or advantage from a 
climatic standpoint. 

Inside factory and office tempera 
tures and humidity can be controlled 
exactly as desired during the hot 


Fifty-four 75 hp radial compressors and six 20 hp compressor units 
provide refrigeration for maintaining this plant in Georgia at 78 F 








summer months. For the balance of 
the year the South possesses an ideal 


industrial climate. Heating is not so 


much of a problem or expense dur- 
ing the winter Factory 
working conditions in the South are 
brought at least to a level of those 
in the industrial centers in the 
North. It was demonstrated during 
wartime manufacture that under 
controlled temperature and humidity 
conditions in the plants, southern 
industry could readily compete in 
output and the quality of the goods 
with the industry of the North. 
There is no sectional advantage 


season. 


when working conditions are the 
same. 

The South has an abundance of 
the raw materials upon which all 
industry depends, and is nearer to 
the varied resources of the tropics 
It is an advantageous position, geo- 
graphically, for distribution of fin- 
ished products. The South is the 
remaining industrial frontier of this 
country—but it is a frontier that 
will vanish quickly, due in no small 
part to what the air conditioning 
industry is able to contribute toward 
improved working conditions and 
greater efficiency to the individual 
workman. We can look ahead to the 
development of southern manufac 
turing in the next decade as one of 
the outstanding chapters in the whole 
history of American and perhaps of 
world industry. The North should 
benefit from this transition also, be 
cause southern purchasing power 
will be materially increased. The 
economic advancement of one sec 
tion should mean the opportunity 
for greater productivity and im 
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proved standards of living 


whole country 


It is to be remembere 


connection that the uses 
conditioning and refrig 


machinery by other ir 


were extended rapidly u: 


impetus of 


war. Perh 


larger number 


of earlier 


tions of this equipment 


improvements in existing 
ings and factories. But du: 
war, and especially in tl 


war plants built in the 


many large scale install 


air conditioning and refris 


machinery were made as 


parts of the factory bul 


the time of 


Large, modern manufa 


their const 


plants were built and 


in the most. efficient 


This gave a picture of the 


the air conditioning an: 


erating industry’s produ 


more clearly than was p 


most of the pre-war plant 


the incorporation of new 


was brought about by 


terations and 


where most 


modificati 


t the old 


building design had 


tained 


Construction Economies 


Air Conditioning 


One misconceptior 


conditioning has been tl 


volved an expense that w 


gether additional, and su 


in amount. For example 


fice buildings have bee 


in such a way 


as to give tft 


Wit! 


This hotel in Texas is completely air co 
tioned with a 130 ton central station system 











-oum number of outside and cor 
yer rooms. Ventilation has been 
prime consideration. With air 


a 


conditioning there is little pre 
mium on corner rooms and out- 
de area space. Air circulation is 
well cared for. This makes it pos 


sible to build in the form of an 
anbroken rectangle, saving much 
wall space and bringing down 
-osts, aS well as conserving 
sround space. One new hospital, 
apitalizing on this simplification 
f{ design, has reported that the 
onstruction costs including air 
conditioning would be actually 
lower than those of hospitals with 
the same number of beds which 
had been built along conventional 
lines 

Experiences with the modern 
factories constructed during the 
war and especially those in the 
South, which were less often con 
versions of older plants, point to 
the fact that where air condition 
ing is installed as an integral part 
of a building at the time of its 
construction, there is possibility 
that it will offer little added ex 
pense and, in any event, impor 
tant compensating savings. Like 
plumbing and electricity for mod 
ern homes—once considered expen- 
sive—air conditioning is becom 
ing for many industries a built-in 
necessity rather than a superim- 
posed convenience. 

New plants are going up in the 
South, having two way tempera- 
ture control for the comfort of 
employees and for the processing 
needs of many products. Here air 
conditioning and refrigeration are 
not cony*niences by which cer- 


Four ammonia compressors furnish refrigeration 
for air conditioning two large Tulsa buildings 
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tain jobs and processes merely 
can be carried on more comfort 
ably, but are basic parts of the 
modern factory where top effi 
ciency and top performance are 
necessary to survival. In its new 
period of industrialization, the 
South has an unusual opportu 
nity, and an advantage in some 
respects, to plan its plants to in 
corporate the latest technological 
progress, and to do so at the low 
est possible cost 

Air conditioning and refrigera 
tion are suggesting also the 
development in the South of in 
dustries long assumed to require 
northern conditions and which, i: 
some instances, were regarded as 
seasonal even in the North. This 
is of importance in considering 
the long term opportunities for 
service and market expansion pos 
sessed by the air conditioning and 
refrigerating industry. Air condi 
tioning has made 
high speed and uniform produc 
tion of textile mills which weave 
woolens or cotton, and the new 
synthetic textiles could not be 
produced in quantity and quality 
without it. In pharmaceuticals, 
precision instruments, printing 
and other paper work, metal 
working and assembly, high speed 
industry, and numerous other 
lines, air conditioning has put the 
South on a basis of full equality 
with the North. 

In the midst of its economic 
and industrial conversion, the 


possible the 


South also is giving serious con 
sideration to its educational fa 
cilities. 
some generally known facts and 


It is possible to look at 





Air conditioning 
grinding lenses at 


from them gain something of a 
broad picture of the service this 
industry may perform in the 
schools of the southern and 


warmer sections of the country 
Improved Educational Facilities 


All are familiar with the ta 
that illiteracy is more commor 
some of the southern than 1 
northern states. There are vari 
ous reasons for this conditior 
For instance, the economic valu: 
of children—and especially boys 
is high in an agricultural econom 
where they can be of definite 
help to the family in its work. It 
is a situation which has long ex 
isted in parts of the South, and 
has caused the withdrawing of! 
children from school at an early 
age. 

In recent years this practice has 
been decreased to some extent 
and the percentage of persons be 
tween the ages of 5 and 24 at 
tending school is only about 5 per 
cent lower in southern states than 
in the northern and midwestern 
states. However, this probably is 
not a true index of the situation 
For instance, the number of days 
in the school term varies as much 
as 50 between state averages 
There is similarly a great dis 
crepancy in the number of days 
in a school year between rural 
Nor is attend 
throughout the 


and city schools 
ance uniform 
country. One report which has 
come to my attention, made be 
fore the war, showed that Missis 
sippi schools were open an average 


is used to control conditions for 
this West Virginia optical company 
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of 132 days a year, while New 
Jersey schools averaged 186 ac- 
tive days. The difference in edu- 
cational opportunities becomes 
even greater when the attendance 
record is shown, with Mississippi 
students averaging 98 days of 
schooling per year against 166 cays 
for the average Ohio pupil. At 
this rate an Ohio student who 
had completed the fifth grade ac- 
tually had spent more time in 
school than a Mississippi pupil 
who had graduated from the 
eighth grade. 

While there may be other fac- 
tors which have led to the shorter 
school year noted in parts of the 
South, the hot weather of late 
spring and early fall most likely 
would reduce school attendance 
and the actual learning value even 
if the schools were kept open for 
a longer period each year. Every- 
body knows that it is more dif- 
ficult to study in hot weather. 
Lengthening the school year in 
the South can do little to reach 
the seat of the problem unless 
indoor weather conditions pro- 
mote attendance and attention. 


Substantial Educational Progress 


The faculties and school boards 
of the South have accounted for 
substantial educational progress 
in the last few decades. Whereas 
the illiteracy of persons over the 
age of 20 in the state of Georgia 
was about 4.1 per cent, according 
to pre-war figures, the illiteracy 
of those between the ages of 10 
and 20 was only 1.7 per cent. In 
Tennessee the difference is even 
greater, with an illiteracy rate of 
6.6 per cent in the older age 
group and 2.5 per cent in the 
younger. This is a recovery of 
over 4 per cent. 

While it is obvious that “the 
bare standards of a literacy test 
cannot measure the higher degree 
of learning required for more use- 
ful citizenship, it can be assumed 
that similar if not longer strides 
have been taken in this respect. 
The improvements in southern 
compulsory education have been 
rapid and progressive, in spite of 
the handicap imposed on the 
teachers, administrators, and 
school boards by the warm cli- 
mate. Unquestionably, one of the 
largest single obstacles to greater 


80 





educational advancement in the 
deep South lies in the physical 
conditions under which the fac- 
ulty and pupils must work. Al- 
ready school boards and parochial 
schools are laying plans for air 
conditioned buildings, and it now 
seems extremely likely that the 
first completely air conditioned 
schools will be in the South, on 
the theory that the study condi- 
tions of future citizens is of at 
least equal importance with the 
working conditions in industrial 
plants. 


Air Conditioned School Will 
Be Common 


We all know, of course, that 
there is no royal road to learning. 
But keeping in mind what is hap- 
pening right now in industry, it 
is safe to predict that the air con- 
ditioned school will become a 
commonplace in the South. Bet- 
ter school room conditions will 
naturally lead to higher scholastic 
standards, and we can forecast 
freely that in the air conditioned 
school, the attendance records 
will make better reading. Intro- 
duction of air conditioning to the 
classroom should make practical 
the extension of the school year 
to allow the southern student as 
many days of actual study during 
the year as are offered the pupils 
in cooler sections of the country. 
This would greatly reduce the 
time handicap under which the 
southern teacher must work. As 
to reducing non-attendance, it has 
been found in many factories and 
office buildings that installed air 
conditioning that absenteeism has 
decreased. And the same results 
most likely would be forthcoming 
in the schools. 

Even during the shorter term 
now used in most southern 
schools, the heat and humidity 
are often beyond the comfort 
zone. When the body is uncom- 
fortable the mind has greater 
difficulty in concentrating. Exces- 
sive heat and humidity tend to 
make the individual irritable or 
sleepy, and these characteristics 
in either teacher or the pupil are 
disastrous to learning. 

Great advances have been made 
in teaching techniques and the 
physical conditions of the school- 
room. The foremost educators of 
the country have labored dili- 


gently on visual teaching ¢) 
ods and simplified present jo. 
Modern -schools have mor con 
fortable chairs, better desk 44, 
quate lighting, and a host « the, 
things. But the problems _ p.:. 
ter conditioning of the air ., 
trolling humidity, air clear neg 
and circulation, are only ny th. 
subject of study and corr tio; 
The immediate importa 
this from the standpoint the 
air conditioning industry |~ ¢h;, 
a great many schools w || } 
built in a relatively short ti... o, 
as soon as the more imm «dia» 
demands for housing are me: 
These schools must be plinne 
and appropriations for the 
struction must be made. |; wil! 
be a great advantage—and, |» the 
end, a distinct economy 
visions for air conditionin, 
incorporated as an integra 
of the building design. Therefore 
the industry should do al! 
with appropriateness to bring this 
question fully to the attentio: 
educators in the South, in order 
that they may make their ow: 
investigations and determin 
themselves the contributions tha: 
air conditioning is in a position t 
make to the educational advance. 
ment of this section of the United 
States. 


WHAT BECOMES OF 
MELTED SNOW? 


. Epiror —In the answer 


“E.W.” to the question abou 
snow melting coils published 
page 102 of the September HPA\ 
he was concerned about how t 
get rid of the snow after it | 
been melted. I’d like to ask | 
what becomes of any snow that m: 
on a sidewalk, forming a puddle 
one day but disappearing the nex! 
The answer is that the wate 
evaporates. 

I have observed that where cen 
tral heating plant piping tunne's 
are paved for use as walkways 
that the walks are alway. (1) 
and there are no puddles nr a0) 
special drainage arrangeme: ts 
the melted snow. 

It all boils down to thi-. tha! 
evaporation does not begin % 
stop at a boiling point.—!' B.k 
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Fig. 1—Dilatometer curve cn 12 per 
cent straight chromium steel. The sup- 
pressed ‘orma‘ion on cooling oc- 
curs at a reatively low tempsrature 
when the metal is no longer plastic. 


Wri has been used extensive- 
ly in the fabrication and erection of 
piping for many years. This mostly 
included mild carbon and low alloy 
steels, which are comparatively easy 
to weld. Since the operating condi- 
tions are continuously becoming 
more exacting with the develop- 
ment of various industrial processes, 
wherein piping is involved, the trend 
towards higher alloy steels can be 
expected. 

While most of these alloys are 
not as weldable as the plain car- 
bon steels, they can be success- 
fully welded by various welding 
processes, provided that proper pro- 
cedures are employed. A better un- 
derstanding of the characteristics of 
the materials will aid in establishing 
suitable techniques. An article last 
month dealt with the not too diffi- 
cult chromium-molybdenum _ alloy 
steels. This second article deals with 
the somewhat more difficult straight 
chromium steels, and a third article 
will cover the chromium-nickel 
Stainless types. 

There are several types of 
straight chromium steels available 
haying various chromium and car- 
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Eric R. Seabloom Discusses Methods 
for Welding Straight Chromium Steels 


A TREND toward higher alloy steels for piping can be expected. 
as operating conditions are continuously becoming more exacting 
with the development of various industrial processes. Most of the 
alloys used are not as weldable as the plain carbon steels, but they 
can be successfully welded if the proper procedures are employed. 
In the October HPAC Mr. Seabloom, who is supervising engineer, 
Crane Research Laboratories, dealt with the chromium-molyb- 
denum steels, and this month he takes up the more difficult straight 
chromium steels. His article is reproduced from Valve World. 


bon ranges, with some grades con- 
taining small percentages of nickel, 
tungsten, molybdenum, aluminum 
or selenium. Table 1 lists only typ- 
ical types from the American Iron 
and Steel Institute classifications. 

These steels are primarily used 
on high temperature service where 
resistance to corrosion and oxida- 
tion is desired. They are usually 
employed in oil refinery and chem- 
ical process work, 


Characteristics Pertinent to 
Weldability 


From the welding standpoint the 
straight chromium steels can be di- 
vided into two general groups, the 
hardening (martensitic) and the 
non-hardening (ferritic). Those in 
the martensitic group, of 10 to 14 
per cent chromium content, are de- 
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cidedly air hardening and display 
marked suppressed transformations 
upon cooling. Steels in the ferritic 
group, of 18 to 30 per cent chro- 
mium content, do not harden even 
when cooled rapidly from the weld- 
ing heat, since, with normal carbon 
contents, they generally have no 
critical transformations 


Between these two groups, there 
is a range of 14 to 18 per cent 
chromium steels that are partly mar- 
tensitic and partly ferritic. Their 
behavior depends upon the chro 
mium .content with respect to the 
amount of carbon. As an illustra 


Table 1—Straight chromium steels for 
high temperature service 





AISI type Carbon content Chromium range 
410 .. .. 0.15% max. .... 10,00 to 14.00 
ep 0.12% max 14.00 to 18.00 
ey or 0.35% max 18.00 to 23.00 
EE 0.35% max. 23.00 to 30.00 
































Fig. 2—Macrograph of weld in 27 per 
cent straight chromium steel tubing. 
Deposited weld metal is of similar 
analysis. Weld was made without pre- 
heat but was stress relieved at 1450 F. 
Note the large elongated dendritic 
grains resulting from the welding heat. 


tion, a 16 per cent chromium steel 
with low carbon content will dis- 
play less hardening than 16 per 
cent chromium with higher carbon. 
Generally speaking, the 14 to 18 
per cent chromium steels do not 
harden to as great an extent as the 
10 to 14 per cent chromium, nor 
do they develop grain growth with 
resultant brittleness, as is the case 
with 18 to 30 per cent chromium 
steels. However, there is no dis- 
tinct line of demarcation in_ be- 
havior of this group; that is, the 
lower chromium content steels will 
act similar to the martensitic grades 
and the higher chromiums will dis- 
play characteristics somewhat like 
the ferritic types. 

As previously mentioned, the 10 
to 14 per cent straight chromium 
steels are air hardening similar to 
the lower chromium molybdenum 
grades and are also very sluggish 
in transforming from the welding 
heat, as illustrated by Fig. 1. Thus, 
it is essential to employ relatively 
high preheats, the temperatures 
ranging from 300 to 600 T° and 
even higher, depending upon metal 
thickness and design of weldment. 
Heat treatment is necessary, pref- 
erably as soon as possible after 
welding. 

In the 14 to 18 per cent chro- 
mium group, the narrow range of 
15 to 16 per cent chromium is an 
important one, since it is highly 
resistant to nitric acid service and 
is the least difficult to weld of the 
straight chromium steels. Preheat 
of 300 F is usually sufficient, and, 
although heat treatment is nec- 
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essary, it need not follow imme- 
diately after welding. 

The range of 16 to 18 per cent 
chromium steels in the 14 to 18 
per cent chromium group approach 
the nature of the higher chro- 
mium ferritic steels in that they suf- 
fer a reduction in impact strength 
and ductility due to grain growth 
and are usually non-air-hardening. 
Preheating at 300 F is generally 
employed. Since the coarse grain 
structure cannot be refined by 
heat treatment, stress relieving is 
often resorted to in order to re- 
duce the danger of weld cracking. 

The 18 to 30 per cent chromium 
steels, and particularly the 23 to 
30 per cent range, are primarily 
employed for resistance to oxida- 
tion at elevated temperatures. 
They are also used in catalytic re- 
fining installations instead of the 
more weldable chromium-nickel 
stainless steels, because nickel is 
believed to have a deleterious ef- 
fect on certain processes. Welds 
are ductile at high temperatures, 
but very brittle at room tempera- 
ture. These alloys are entirely fer- 
ritic and generally without critical 
points. Therefore, with the excep- 
tion of mechanical working, there 
is no possibility of refining coarse 
grain growth which results from 
welding temperatures (see Fig. 2). 
The question of preheating the 
18 to 30 per cent chromium steels 
is a controversial issue. Some 
authorities recommend 300 F while 
others suggest temperatures as 
high as 900 F. Recent investiga- 
tions indicate that preheating re- 
gardless of the type of deposited 
metal used, tends to broaden the 


adjacent heat affected area of 


the parent metal, cause larger fer- 
rite grains, produce greater pre- 
cipitation of a brittle constituent 
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Fig. 3—Macrograph of 25-20 chromium. 
nickel weld in 27 per cent straigh: 
chromium steel tubing. Preheat of 45 
F was employed, which broadened the 
heat affected zone and increased the 
grain size in the adjacent parent metal 


and reduce the tensile streny: 
yield point, ductility, and in 
values. It is suggested tha 
heating be eliminated but cau 
should be exercised and ex; 
ence should dictate the preheating 
procedure, since the higher 
mium steels are usually britt! 
below 200 F. 

Sometimes the straight c! 
mium steels are welded with 25-12 
or 25-20 austenitic chromiun 
nickel stainless steel filler met 
(see Fig. 3). However, cauti 
should be used in applying dis 
similar metals. The coefficient 
thermal expansion of the 25-12 o: 
25-20 chromium-nickel steels is 
approximately 50 per cent greater 
than the straight chromium stee!s 


stresses may be set up during 
repeated heating and cooling 
service resulting in eventual | 
ure of the welded joint. Stress 
corrosion may be encountere 
The heat affected zones in the pa: 
ent metals adjacent to the w: 
although quite narrow, wil! 
brittle. Proper annealing heat 
treatments of the chromium 
nickel welds and the straigh' 
chromium parent metals differ 
that the chromium-nickel requires 
higher temperatures for annealing 
than those recommended for s 

of the straight chromium steels 
In other words, a suitable heat 
treatment for one may ruin t! 
other. Furthermore, carbide 
cipitation and inferior corro 
resistance of the austenitic weld 
deposits may result when 
nealing in accordance with 


le 
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ommended procedures for the 
ght chromium steels. 
Probably the best method of 
welding the 23 to 28 per cent 
chromium steels is to employ 25 
12 or 25-20 chromium-nickel filler 


str 


metals, regardless of the cautions 
mentioned above, since it is about 
the only way of obtaining some 
what ductile welds in this most 
dificult group of steels to weld. 
But careful consideration should 
be given to the service require- 
ments. (See Fig. 4). 

When proper procedures of pre 
heating, welding, stress relieving 
or heat treatment are followed, 

welds in straight chromium 
steels will meet the requirements 
the ASA Pressure 
Piping on procedure and qualifi 


Code for 


tion tests. 
Gas Welding 

(he oxy-acetylene flame can be 
employed in welding the straight 
hromium steels if certain pre- 
utions are adhered to, but there 
ire some limitations, especially in 
the higher chromium types. Weld 
rods of proper analysis are not 
always available and, as explained 
in the first article, flame adjust 
ment is important. Suitable fluxes 
ire also necessary to dissolve the 
hromium oxides. 

Since the thermal conductivity 

the straight chromium steels ts 
bout 50 per cent less than the 

in carbon heat is re 
tained longer and a smaller flame 
is, therefore, recommended to re- 
duce the possibility of overheat- 
ing and boiling of the metal. On 
the higher chromium steels ex- 
essive heating results in grain 
growth with impairment of duc- 
tility in the adjacent base metals. 
\s it is practically impossible to 
prevent excessive grain growth 
h oxy-acetylene welding in the 
» 30 per cent chromium steels 
this process is not used exten- 
sively for these ferritic alloys. 

Welding rods should contain 
slightly higher chromium, man- 
ganese, and silicon than the base 
metal to allow for reduction of these 
elements in the welding flame. 


steels, 


wit 
23 


Fig. 4—Physical tests on 25-12 chromi- 
um-nickel welds in 27 per cent straight 
chromium tubing. All bend specimens 
display good ductility in both the “as 
welded” and stress relieved conditions. 
net values lower when stress re- 
leved, 


Preheating of the adjacent bas 
metals to be welded at tempera 
tures as described above unde: 
“Characteristics Pertinent to 
Weldability,” is generally accom 
plished by means of the welding 
blowpipe. Heat treatment is cov 
ered in a later paragraph 

Welding grooves recommended 
are the single vee butt joints, the 
fillet or socket 
by the sketch on page 70 of the 
October HPAC, and also the noz 
zle weld grooves shown in Fig. 5 
Socket type fittings may not be 
available in all grades of these al 
loys. Welds can be made in all 
positions 


joints, as shown 


Brazing or Soldering 


Brazing or soldering is not ge: 
erally employed, since the straight 
chromium steels are primarily 
used at elevated temperatures or 
in corrosive media and the join 
ing materials do not possess the 
high temperature properties or 
the corrosion resistance of the 
parent -metals. 
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Atomic Hydrogen Welding 


Che straight 


an be welded by the t 
drogen process, but it ts 
tensively used in the we 
piping. It is best lapt 
lighter pipe wall gages 
lower chromium rang‘ r 
is required since the ( 
atmosphere around the are s 
helps to reduce the chromiu: 
ides Che bare we blir YY rod sh ) 
be of about the same chemica 
composition as the base metal, ex 
cept possibly slightly higher 
bon content to compensate 
loss encountered in weldi 
In the 18 to 30 per cent r 
um era les the heat fror the 
and hydrogen flame tends é 
heat the deposites s well 
jacent parent meta resulting 
excessive grain growth wit! 
sequent lowering of ductilit 
Preheating ot the base metals 
to temperatures previously de 
scribed is usually adequately su 
plied by the process itself. Weld 
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Fig. 5—Welding grooves for nozzles. 


ing grooves such as the above 
mentioned single vee butt joints, 
fillet or socket joints, and nozzle 
joints, are recommended, but 
welding should preferably be in the 
downhand position. Heat treat- 
ment is described in a later para- 
graph. 


Metallic Arc Welding 


Metallic are welding is the most 
widely used process in joining the 
straight chromium steels and pro- 
duces the most favorable results. 
Generally the process provides 
close control of the carbon con- 
tent, coatings on the electrodes 
protect the arc stream of molten 
metal from the gases in the at- 
mosphere and also compensate for 
chromium losses, and the highly 
localized heat narrows the heat 
affected zones in the parent met- 
als, unless very high preheats are 
employed. The danger of exces- 
sive grain growth in the ferritic 
type of base material and boiling 
of the deposited metal is materi- 
ally reduced. 

Coated electrodes giving the same 
analysis of the deposited metal as 
the base materials are generally 
available and should be used, ex- 
cepting with the 23 to 30 per cent 


ferritic chromium types where 25- 
12 or 25-20 austenitic chromium- 
nickel electrodes are preferred. 

On such occasions when it is 
detrimental to have chromium- 
nickel welds exposed to certain 
internal fluids, welds can be made 
by using 23 to 30 per cent straight 
chromium filler metal for the first 
pass with subsequent passes of 
25-12 or 25-20. However, it is 
recommended that the cautions men- 
tioned previously be given careful 
consideration. 

Welds can be made in all posi- 
tions, but downhand work is pre- 
ferred. The electrodes used are 
generally smaller in size than 
those employed on plain carbon 
steel and seldom exceed 4g in. in 
diameter. The types of welding 
grooves recommended for are 
welding are the single vee butt 
joints, with or without backing. 
rings, and the lap or socket joints, 
illustrated by the sketch on page 
70 of the October HPAC, and the 
nozzle joints shown in Fjg. 5. 

Some of the straight chromium 
steels require preheating at tem- 
peratures suggested under “Char- 
acteristics Pertinent to Weldabil- 
itv” which is a separate operation 
of great importance, particularly 
with the air hardening grades, as 
it retards the cooling rate and 
prevents weld cracking. Preheat- 
ing can be accomplished by oxy- 
acetylene torches, suitable gas 
burners, electric induction coils 
or electric resistance coils. Heat- 
ing should be gradual and uni 
form with the temperatures main 
tained during welding operations. 


Heat Treatments 


Heat treatments of piping as 
semblies in the straight chromium 
alloys generally consist of anneal- 
ing or stress relieving. The treat- 
ment depends upon the service re 
quirements, grade of base metal, 
type of filler metal, shop or field 
fabrication and furnace equipment 
involved. 

The 10 to 14 per cent chromium 
range when welded with filler 
metal of similar analysis should 
be annealed at 1550-1650 F and 
furnace cooled at least to 1100 F. 
Another treatment; which can 
also be used if this type of steel is 
welded with 25-12 or 25-20 chromi- 
um-nickel austenitic stainless fill 


er metal, is by heating to | \(| 
followed by slow cooling 7), 
heat treatments should pre’; 4) 
be made as soon as possib!. 4/;,, 
welding 

The 15 to 16 per cent chi 
steel when welded with 
cent chromium filler metal 
be annealed at 1450-1550 
furnace cooled to at least 
If welded with 25-12 or 25 
chromium-nickel austeniti 
metal, stress relieving at | \\) 
followed by slow cooling 1 
duce the hardness of the | 
fected zones in the paren: 
sufficiently to be satisfact 
some applications. 

For the 16 to 18 per cen 
mium steel, when welde 
either 18 per cent chromiun. 2 
12 or 25-20 chromium-nicke! fille; 
metal, stress relieving is u 
sufficient, as this alloy do« 
respond well to heat treatme: 
Heating to 1450-1500 F follow 
by air cooling will relieve th 


, 


sidual stresses. 

The 18 to 30 per cent chro: 
ferritic steel, when welded 
filler metal of similar analysis 
usually requires heating to 1600 
1650 F for a considerable lengt 
of time followed by rapid cooling 
in order to obtain maximum du 
tilitv. However, even with su 
treatment, the welds will be quit 
brittle and may not be satisfa 
tory for most service conditions 
Furthermore, quite often a treat 
ment of this kind is not practica 
When welding is done with 25-12 
or 25-20 chromium-nickel fille: 
metal, stress relieving at 1450 
1500 F gives somewhat better re 
sults. On light wall thicknesses, 
stress relieving may even b 
dispensed with, since recent tests 
have shown that the ductility is 
not affected but that the impac 
strength of austenitic welds is 
lowered by stress relieving. 

Stress relieving can either be 
done in a heat treating furnace or 
by local means, employing gas 
burners, clamp-on gas fired fur 
nace, electric induction or resist 
ance coils. The width of the cir- 
cumferential band incorporating 
the weld at the center, which is 
to be heated to the desired tem 
perature, should be equal to 4! 
least twice the width of the weld. 
Beyond this zone the tempera 
ture should diminish gradu !l 
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INCREASES FIGHTING EFFICIENCY 





Navy Plans to Air Condition 
All Its Major Combatant Ships 


A: ONDITIONING systems are 
heing installed in two new Navy 
cruisers under an experimental 
program designed to increase the 
fighting efficiency of naval person- 
nel and to improve living condi- 
tions aboard ships of the fleet. 
The Navy has made increasing 
ise of shipboard air cooling equip- 
ment for more than 40 years, cul- 
minating in the experimental in- 
stallations now being made aboard 
the 17,000 ton heavy cruisers 
Salem and Newport News. Ex 
cept for the machinery spaces, 
virtually all living and working 
mpartments aboard the new 
ruisers will be air conditioned. 
Vice Admiral E. L. Cochrane, 
USN, chief of the bureau of ships, 
emphasized that the Navy “is not 
trying to mollycoddle its person- 
nel.” “Admittedly the ships will 
be more comfortable in tropical 
limates, but that consideration is 
not paramount. It is to improve 
the battle effectiveness that this ts 





heing done,” he explained. 
Citing wartime experience, Ad 








Heatir 





Ali Living and Working Compartments Except Machinery 
Spaces Aboard New Cruisers To Be Equipped; Cooling 


Permits More Restful Sleeping, Aids Health, 


miral Cochrane said “the fighting 
efficiency of our fleet is lowered 
in proportion to the human strain 
and exhaustion caused by expos 
ing personnel to long periods of 
abnormal heat. There can be no 
question but that the crew in an 
air conditioned warship will have 
a distinct and perhaps a decisive 
advantage in action with an 
enemy fatigued and of lowered 
alertness from living in a ship that 
is not air conditioned.” 

Under the experimental pro 
gram, two types of air condition 
ing equipment are being tested by 
the bureau. One, utilizing steam 
jet equipment, will be aboard the 
USS Salem when she is completed 
in late 1947. The USS Newport 
News, now under construction at 
Newport News and also scheduled 
for completion in late 1947, will have 
utilizing high 


equipment speed 
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Efficiency 


“Freon” compressors. Both cool 
ing have a_ simplified 
Navy coil design which is shock 
proof and easily cleaned. 

“This installation is experi 
mental only insofar as the equip 
ment itself is concerned,” Admiral 
Cochrane noted. “The rigors of 
tropical warfare pose a. tactical 
problem that can be solved only 
by air conditioning all of our ma 
jor combatant ships in the future 
For the present we are seeking to 
determine what type of equipment 
is most efficient for the purpose.’ 


systems 


Extensive Experiments 


The results of the first two in 
stallations, will be carefully stud- 
ied and, together with space and 
weight factors, will decide the fu 
ture application of either or bot! 
types of cooling equipment for 
combatant ships. 

“Early reports from the South 
Pacific fighting fronts made it 
clear that heat exhaustion was a 
tactical factor in ship design,” Ad 
miral Cochrane added. “But even 
the tactical advantages of air 
cooled ships had to be weighed in 
the light of wartime labor and 
material shortages. The Jap’s 
ships were not air conditioned 
either and we fought on equal 
terms in that regard. Other pro 
grams accordingly given 
much higher priority in order to 
the 
the 


were 


initial advantage 


enemy at 


overcome 
gained by Pear! 
Harbor.” 

Later in the war, the bureau of 
medicine and surgery, in coopera 
tion with the bureau of ships, in 


Beginning with the Essex class in 1942, 
aircraft carriers were provided with 
mechanical cooling for the ready rooms 
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vestigated the need for shipboard 
air conditioning and determined 
the technical requirements for op- 
timum results. Its research clearly 
established that marked improve- 
ment in the efficiency and health 
of ship’s crews would result from 
use of cooling equipment in living 
quarters, which would permit 
more restful sleeping and prevent 
certain skin ailments caused by 
heat and humidity. 

Extensive experiments were con- 
ducted at the Navai Medical Re- 
search Institute, Bethesda, Md., and 
aboard the USS Franklin, aircraft 
carrier, on her shakedown cruise in 
the Caribbean. 

The Bethesda tests, which simu- 
lated conditions on board a ship in 
tropical waters, were carried out on 
two groups of volunteers. Both 
groups worked in hot environments, 
but one group rested in hot quarters 
while the other rested in quarters 
cooled just below the sweating 
threshold temperature. The studies 
involved the measurement of 32 
physiological and psychological func- 
tions. The examination of such di- 
versified functions as sensorimotor 
performance, various aspects of vis- 
ion, and the performance of physi- 
cal work in the heat consistently 
demonstrated the superiority of the 
“cool” group. 

It was concluded that the prin- 
cipal factor underlying the differ- 
ences shown by the two groups was 
the amount of restful sleep. The 
men in cool quarters slept better, 
while almost without exception the 
men in the “hot” group developed 
heat rash which disturbed their 
sleep and reduced their efficiency 
the following day. 

Twenty volunteers were selected 
for the experiments aboard the 
l‘ranklin, and continuous measure- 
ments were made of the temperature 
and humidity in their berthing com- 
partment during the cruise. As the 
ship moved into the warmer climate, 


86 


almost all members of the crew 
complained of the heat, of broken 
sleep, and of feeling tired. Their 
work output was markedly less as 
the carrier reached the tropics. 

It was concluded that mechanical 
ventilation, using supply and ex- 
haust fans only, was incapable of 
producing and maintaining the phys- 
iologically acceptable level of 78 
deg effective temperature, and that 
the cooling and drying of air was 
most desirable in the interests of 
higher operating efficiency for per- 
sonnel aboard ships in_ tropical 
climates. 

As a result of the research, the 
bureau of ships was authorized by 
the chief of naval operations to 
incorporate experimental air con- 
ditioning equipment in the two 
cruisers under construction. 


Not More Than 78 Deg ET 


With the cooling equipment, liv- 
ing and berthing spaces of the Salem 
and the Newport News will be kept 
at an effective temperature of not 
more than 78 deg. (“Effective tem- 
perature,” is a term which repre- 
sents the combined effect of 
temperature, humidity, and air move- 
ment upon the human body. For 
this new naval application, 78 was 
chosen as the maximum standard 
because it is the highest tempera- 
ture at which a person can remain 
at rest without perspiring. It is 
equivalent to 85 F dry bulb at 50 
per cent relative humidity. Without 
mechanical cooling, the tropical tem- 
perature for shipboard berthing 
spaces was found to run as high as 
87 deg ET, which is equivalent to 
95 F dry bulb at 60 per cent relative 
humidity. ) 

Although the Salem and the New- 
port News will be the first combat 
ships to have living quarters com- 
pletely air conditioned, cooling sys- 
tems aboard Navy ships are not an 
innovation. About 40 years ago, 
temperature control was introduced 


The USS Cuttlefish was the (ry; sus 
marine to have air conditi ing 
stalled during her original construc, 


to safeguard powder in 
magazines of the early drea 
The method, which cont 
keeping the air at 90 F by 
ing it over a series of co ! 
by brine from the ship’s re‘ rige; 
ing plant, was abandoned 
ships when it became p 
locate the magazines in p 
exposed to machinery hea‘ 

Certain battle stations \ 
to be completely closed t 
personnel and equipment fro 
water, smoke, and chemica 
as plotting and control room: 
were fitted about 20 vears ago wis 
mechanical cooling systems whi¢ 
became standard equipment. Thi 
apparatus regulated the temperaty; 
to 85 F using two series of 
the first containing sea wate: 
the second refrigerant brin 

Beginning with the Essex 
1942, aircraft carriers were pr 
vided with mechanical cooling ; 
aviators’ ready rooms. The 
perature maintained was 65 
enough to allow alerted plane | 
sonnel to stand by in heavy flying 
clothes. Later, when radar and co 
bat air patrols insured earlier wan 
ings of enemy attack, pilots coul 
delay donning flying clothes un 
just before take-off. Consequent! 
the ready room temperature wa 
raised to 78 deg ET. 

Air conditioning in submarines 
alsc has been the subject ot 
years of experimentation. The USS 
Cuttlefish, commissioned 
1934, was the first submarine to have 
air conditioning installed during her 
construction. 

The USS South Dakota, com 
missioned in 1942, was the firs 
ship to have air conditioned hospita 
spaces. This was necessary becaus 
the hospital area was located on the 
third deck near the waterline. Dur 
ing the same year, the bureau 0! 
ships proceeded to equip operating 
rooms and -sickbays of all othe 
ships with mechanical cooling. Th 
USS Haven was the first hospital 
ship to have living quarters as wel 
as hospital spaces mechanically 
cooled. After her completion ™ 
1945, all other hospital ships wet 
altered. or built with air cond 
tioning. 
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Auestion of the Month 





Reports Many Advantages, Reasonable 
ost for Snow Melting by Pipe Coils 


 ossisL¥ THE oldest installation 
piping in the United States 
necifically designed for snow 
eltit ge was made in 1925 at the 
hew main office building of the 
\ochester Gas and Electric Corp., 
Rochester, N. Y. This snow melt 
ing equipment, using purchased 
team service with hand control, 
has given very satisfactory and 
conomical service during the 
ast 20 years. When this installa 
tion was made practically no data 
vere available on snow melting. 
The design was therefore based 
mn practical engineering sense 
ather than theoretical calcula- 
ions. No repairs have been re 
wired and the system has op- 
rated without any trouble to the 
staff of Building Manager Ray 
Myers. In fact, the access panels 
provided have never been used 
xcept for inspection. 
The sidewalks at the north and 
past sides of this 10 story office 
uilding are kept in a very clear 


ypical appearance of walk havirg 
now melting coils on a snowy day. 
Extra capacity would be provided at 
he ends on any future installation to 
handle snow from adjacent property. 


Landis S. Smith, Engineer, Industrial Dept., Rochester Gas and 
Electric Corp., Gives Design, Operating Data on 1925 Installation 


condition. Because (insofar as 
was known) it had 
done before at the time of con 
struction, the management pre 
ferred not to install the 1% in. 
wrought iron pipe coils directly 
in the concrete slabs; instead, 
they were placed just below the 
slab in the concealed ceiling 
space. The coils are supported by 
angles hanging on rods. As a re 
sult, the system is somewhat slow 
in operating to take care of quick 
storms. The practice is to leave 
the system on continually dur 
ing very severe cold weather and 
probable snowy periods. The past 
two winters have brought unus 
ually severe drifting snows ; how 
ever, these sidewalks have easily 
been kept clear even when ad 
jacent property sidewalks were 
covered 3 ft deep! 


never been 


The walk along one side of the 
building is approximately 150 ft 
long by 7 ft wide, and the front 
sidewalk is about 110 ft long by 
12 ft wide. The basement of the 
building extends under the side- 
walks to the curb line along both 


sides. 


The 1% in. pipes form six-pipe 
grids, which are situated about 
14 in. below the sidewalk sur- 
face. The insulated basement sub- 
ceiling encloses the piping, which 
does not make ‘rect contact with 
either ceiling or sidewalk. The 
long sidewal}. is warmed by four 
of these s x-pipe coils, each 
roughly 35 it in length and placed 
end to end. The front sidewalk 
is heated by four coils, each 40 ft 
long, and one small coil about 16 
it long. 

The operating cost is very rea 
sonable on purchased steam serv- 
ice, running about the same as 
labor cost for snow removal in 
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ONE OF HPAC’s readers asked re- 
cently for design information on 
pipe coils used for snow melting 
and installed in sidewalks, drive- 
ways, parking areas, runways, etc. 
In addition to the various specific 
answers to these questions which 
have been published, Mr. Smith 
has prepared this discussion of 
what is believed to be the earliest 
installation of this kind. It serves 
the front and side walks at an office 
building in Rochester, N. Y., and 
has been found to have many ad- 
vantages. Operating cost is reason- 
able, and runs about the same as 
the labor cost for snow removal. 


similar areas and being much 
more satisfactory. An average 
cold day (about 26 F) will re- 
quire the use of around $5.00 
worth of steam at 85c per 1000 
lb by meter test. 


Approximately 1 sq ft of pipe 
coil surface is used for each 2% 
sq ft of sidewalk area, and prac- 
tice has proved this to be ample 
capacity except at the extreme 
ends of the front sidewalk where 
some snow is carried over from 
adjacent property. The side coils 
have an area of 410 sq ft and 
the front coils have an area of 
550 sq ft. This total pipe area of 
960 sq ft about 6 Ib of 
steam per sq ft of pipe area per 
day during the colder weather. 


uses 


No detailed study has been 
made of the increased consump 
tion due to snowfall as the side 
walks have a heat 
storage effect and the steam is 
left on continuously during very 
snowy periods. Rochester has a 
normal of 6664 degree days. Nor 


considerable 
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mal winter snowstorms average 
around 6 in. and the average win- 
ter has a total of 72 in. of snow. 
Last year’s maximum snowfall 
was 24 in. in 24 hr! 


Many Advantages 


Snow melting has distinct ad- 
vantages over shoveling. The 
sidewalks are continually kept 
clear—and. often, even dry—day 
and night. This has a definite cus 
tomer goodwill value, makes the 
main show windows more acces- 
sible in the winter months, and 
provides a much safer walk for 
pedestrians. 

In designing a new system we 
would, of course, install the pipe 
coils directly in the concrete slab 


Pa, 


ite Die. 











The coils are installed in concealed ceiling space 


as is the current practice in ra- 
diant heating. We would also in- 
stall some additional heating ca- 
pacity at the ends of the sidewalk 
to melt the carryover snow from 
adjacent property, for it is no- 
ticed that at times there is a 
small amount of such carryover 
snow and slush from the adja- 
cent properties which do not 
have sidewalk coils. We would 
also investigate the possibilities 
of a forced fluid system using au- 
tomatic control to maintain a def- 
inite slab temperature. 

The present system was de- 
signed by Frank L. Wadsworth 
of the Office of S. Firestone, con- 
sulting engineers, and was in- 
stalled by Bareham & McFarlin. 


How to Design Snow Melting Coils 





A few additional 
points should be noted in order 
to complete analysis of the snow 
melting coils discussed on page 
101 of the September issue. Not 
always is the hourly snowfall the 
criterion for the design of the sys- 
tem. Extremely heavy falls are 
not only met just occasionally, 
but also will not last long. Now, 
on an airport runway, it would be 
important to melt the snow im- 
mediately in order to maintain 
operation under all conditions. 
Then again, on a sidewalk system, 
a coil or grid designed for maxi- 
mum snowfall will prove to be not 
sufficiently economical. In such sys- 
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tems, it may be completely satis- 
factory to melt some of the snow 
after the snowfall has stopped. 
Concerning the heat losses of 
snow melting panels, large varia- 
tions may be noted. These losses 
depend mainly upon two factors 
—the geometrical shape of the 
snow melting area and the ground 
conditions. Since losses occur only 
along the circumference of the 
“panel”, they may amount to less 
than 5 per cent in a large “square” 
area on dry ground and to more 
than 50 per cent in a long narrow 
strip of sidewalk located on highly 
conductive ground. Of course, 
these additional “losses” are used 
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primarily to melt the snovy 
joining the sidewalk and 
strictly be considered as losses 
Even in narrow sidewalks, Joss. 
can be restricted to a minimum | 
proper design. A single tul 
instance, run in the center of 
walk, could hardly result in co 
siderable loss since most of th 
heat will actually melt the sno 
on the walk. Of course, the he 
requirements are closely connected 
with the heat losses and, for this 
reason, are difficult to predict 
—R. G. \ 





Why Different Headroom 
For Stokers in Boilers? 





. ARE invited to submit an a 
swer to the following question from 
“§. R. A.” for publication in these 
pages. Suitable answers will be pa 
for at regular rates, with additiona 
payment for sketches. You are in 
vited, too, to submit a quest 
about heating, piping, or air cond 
tioning for publication here. 


“S.R.A.” Asks Information 


Why do stoker manufacturer 
state that the headroom over w' 
derfeed stokers may be less ' 
cast iron boilers than in stee! bo! 
ers? Most stoker manuals say 
that the distance from the top © 
the retort to the crown sheet 
cast iron boilers may be seve! 
eighths of that for steel boilers 
S.R. A. 
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What Kind of Heating 


for Housing Program? 


NHA Analyzes the Types of Systems and 
Fuels for Single and Multifamily Units 


Risvtrs or A study of fuels and 
heating systems planned by build- 
ers for use in new structures built 
under the Veterans Emergency 
Housing Program were recently 
released by the National Housing 
Agency. 

\n analysis was made of ap- 
proved priority applications filed 
between January 15 and July 26, 
1946, representing authorizations 
for more than 629,000 dwelling 
units. A “comprehensive sam 
pling” was made of the applica 
tions to determine heating equip 
ment requirements for the two 
year emergency housing program. 
' Approximately 93 per cent of 
the applications were for conven 
tional, single family units. The 
remainder were conventional mul 
tifamily units. The figures in 
Table 1 show a breakdown of 
builders’ choices of fuel for 
heating. 

The types of heating systems 
selected by applicants are given 
in Table 2 (“overflow” heaters in 
clude floor furnaces, wall furnaces, 
and space heaters). 

The proportions in which the 
various fuels will be used by each 
type of heating system are given 
in Table 3. 

Division of steam and hot water 
systems between single and multi 
family units is shown in Table 4. 

Che distribution of fuel prefer- 
ence by geographical regions and 
the total heating equipment re 
quirements of the program for the 
last six months of 1946 and all of 
1947 are shown in Tables 5 and 0. 
In addition to single and multi- 
lamily conventional units, the re 
quirements chart reflects the needs 
of the entire program including 
conversions of existing structures 
into additional living accommo- 


dations; the program to re-use follow the pattern set in the first 


surplus war housing in temporary six months of this year 























units; factory made houses; and Table 1 
trailers. It is assumed the type of Fuel typ har cont of ot enatlactions 
equipment used in the last six on 
months of 1946 and in 1947 will Gas S 

Table 2 

Per cent 
of all applications 
Heating System Per cent of all applications for single tamily units 

Steam and hot wate: 17 15 
Forced warm air 25 
Gravity warm air 25 
“Overflow” heaters 3 

Table 3 

Forced warm Gravity warm 

Fuel Boilers air furnaces air furnaces Overflow” heaters 
Coal . : 33% . : 20% 46% 17% 
hl. 37 28 oes Ss 
Gas . 30 5 4¢ 68 

Table 4 
Heating s) stem Multifamily Single family Total 
Steam . . : os 35% as 45% 44% 


Ns os bn ee dabbis 65 





Table 5—Geographical distribution of fuel choices 





East West East West 
Potal New Middle North North South South South 
Fuel U.S England Atlantic Central Central Atlantic Central Central Mountain Pacific 
Coal 27% 30% .. 32% 51% 26% x0 51% 1% I 5% 
Oil . ae 55 22 l 15 48 17 3 ] 
ee ceed eo BS ee 15 7 a“. 8 59. «Ct« . 32 " 61 8 


New England—Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut 

Middle Atlantic—New York, New Jersey, Pennsylvania 

East North Central—Ohio, Indiana, Illinois, Michigan, Wisconsin 

West North Central—Minnesota, Iowa, Missouri, North Dakota, South Dakota, Nebraska, Kansas 

South Atlantic—Delaware, Maryland, District of Columbia, Virginia, West Virginia, North 
Carolina, South Carolina, Georgia, Florida 

East South Central—Kentucky, Tennessee, Alabama, Mississippi 

West South Central—Arkansas, Louisiana, Oklahoma, Texas 

Mountain—Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada 

Pacific—Washington, Oregon, California 





Table 6—Heating system requirements 





Last 6 mont! Total 
Boilers 1946 1947 
Coal 25,000 52,000 
Oil . TT 28,0 57,000 
Gas . 22,00 46,000 
Forced warm air furnaces 
- -- , 6,001 64,000 
a aoe 36,0 89,000 
Gas . ee 68,00 167,000 
Gravity warm air furnaces 
Coal . $8,000 145.000 
Oi eee ,, " 6, ”) 
Ee $7.00 144.000 
“Overflow” heaters 
Coal » 32.000 80.000 
SE iia > os 147,000 174,00 
NE Met os aa . ‘ 316,000 16.000 
Radiation (square teet)* 19,365,000 765.000 
Oil storage tanks 170,000 80.000 


Controls (separate items) 1,550,000 





* Includes cast iron radiators, cast iron convectors, and extended surface convectors 
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NEW BOOKS & REPORTS 





7th Edition of Air Conditioning 
Manual Now Off the Press 

The Trane Air Conditioning Manual, widely used as 
a reference volume by engineers and as a textbook by 
many colleges, is again off the press, this time the 
seventh printing. The book was first published in April 
1938 and was revised in 1941. This is the latest of four 
printings of the revised edition. 

The volume consists of 376 pages divided into eight 
chapters on heat, comfort, heat gains, properties of air 
and the psychrometric chart, calculations for the con- 
ditioned air supply, refrigeration for air conditioning, 
water for air conditioning, and ducts and fans. Many 
time-saving reference tables are included and one of 
the most valuable sections of the book is the portion 
devoted to the properties of air, clarified by illustra- 
tions and sample calculations. As in the past, psychro- 
metric charts, cooling load estimate sheets, and a spe- 
cially designed air conditioning ruler are included 
with the book. 

This excellent text, 8 < 11 in, clothbound, is avail- 
able from the Trane Co., La Crosse, Wis., for $5.00. 


Writes Text on Fuels, Burners 
For Dealers, Salesmen, Mechanics 

A handy and well illustrated text, Fuels and Fuel 
Burners, by Kalman Steiner covers the characteristics, 
properties, and the burning of coal, gas, and oil from 
the standpoint of the everyday needs of fuel and fuel 
burner dealers and salesmen and for installation and 
service mechanics. The author, fuel engineer, C. Hoff- 
berger Co., and member of HPAC’s board of consult- 
ing and contributing editors, points out in his 
preface that the subject of fuels and their utilization 
is so broad that any text must be limited in scope. 
Moreover, industrial fuels and burners have been ex- 
tensively discussed in power plant texts and related 
works. 

He believes that standard publications on heating 
tend to assume a knowledge of fuels on the part of the 
reader and devote but limited space to this subject. 
In this book, coal has received more attention than 
other fuels because it is used more extensively than 
others, because a great deal of published material is 
available on gas and gas burning equipment, and be- 
cause the author has written two other texts covering 
design, construction, operation, and maintenance of 
oil burners for residential, commercial, and industrial 
use. 

The three chapters on oil and oil burners are con- 
densed from the author’s other works and most of the 
chapters have been reviewed by specialists in particu- 
lar fields of fuels and their applications. 

The first chapters describe the formation and occur- 
rence of natural and manufactured fuels. Oil and na- 
tural gas occurrence is also described and annual pro- 
duction figures for all fuels are included. In the chap- 
ter on elements of combustion, heating value, combus- 
tion efficiency charts, flue gas analysis, fuel-air ratios, 
and combustion rates and temperatures are briefly 
mentioned. 


A chapter on coal composition and classi! ty, 
briefly covers such topics as proximate analys : 
mate analysis, heating value, caking tendenc. 4, 
classifications by rank and by grade. The fol! \wip, 
chapter describes various ways in which coal |- pr. 
pared for residential and commercial use. Th: -¢ ; 
clude washing, sizing, and dustless treatment. 

The chapters on hand firing, stokers, and sto 
stallation and operation contain a good deal o' 
mation which will be of interest and value to the type. 
of readers for whom this text was written. The sy) 
of many studies made by various colleges, |) bo; 
tories, and associations are contained in the f{: 
recommended practices. The various types of st ker: 
both for residential and commercial use, are des¢ribe¢ 
and illustrated. Oil burners and gas burning «uj; 
ment are treated in much the same manner as s' ker: 
with illustrations and brief descriptions of each ty; 
being included. 

Probably of considerable interest to the service ma; 
will be the chapter on fuel burner controls which wi! 
serve as a brief introduction to the various types an¢ 
the many control systems which are commonly us 
In addition to describing thermostats, limit contro|s 
combustion controls, relays and starters, electroni 
controls such as flame failure safety devices are men. 
tioned. The latter chapters describe chimneys a 
draft, control circuits, fans, and motors. 

This 394 page, clothbound text, which also contains 
a chapter on wood fuel by R. H. P. Miller, engineer 
Forest Products Laboratory, Madison, Wis., is pul 
lished by McGraw-Hill Book Co., Inc., 330 W. 42n¢ 
St., New York 18, N. Y. Its price is $4.50. 


Publishes Results of Studies 
on Underground Corrosion 


Replacement of underground pipe lines made wu 
serviceable because of corrosive action of soils costs 
$200 million a year in the United States alone, accor 
ing to the National Bureau of Standards. 

To help minimize this great economic loss th: 
bureau has carried on a continuous investigation ove: 
a period of 25 years. The results of this investigatior 
are presented in a new publication, Circular C450, pr: 
pared by H. H. Logan, head of the underground corr 
sion section. 

Soil characteristics and conditions are so comple) 
that it has been found impossible to correlate corrosior 
with any single soil property, the circular states. Lik: 
wise, no one pipe material or protective covering is thr 
best under all soil conditions. 

The bureau’s studies indicate that ferrous materia! 
in common use do not differ greatly in resistance ' 
corrosion. However, ferrous alloys containing rather 
high percentages of nickel and chromium are definite!) 
superior. Copper and alloys with a high copper con 
tent corrode much less and more uniformly than fer 
rous materials. On the other hand, lead is resistant t 
many soils but pits deeply in some of them. 

Corrosion decreases with time and any corrosio! 
rate data are applicable only to the area of the pipe 
that was actually tested and to the period in whic! 
measurements were made. For this reason the li! 
of a pipe cannot be predicted from loss in weig!t © 
depth of a pit as measured during only one perio’ 
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The effectiveness of metallic coatings depends on 
he soils to which they are exposed, according to the 
ircular. No one coating was found to be suitable for 
| soils. Bituminous coatings greatly retard loss of 
etal, their effectiveness being roughly proportional 
bo their thickness. Unfortunately, very few of these 
oatings ave free from pin holes and other imperfec 
ions. 

“In this connection,” the bureau states, “important 
-auses of failure are improper application and injuries 
received while laying the pipe. Better tools and meth- 
yis have reduced the failures from these causes, but 
it is still difficult to secure a completely protected pipe. 
Even after the pipe is in place the coating may be in- 
jured by soil stress and the roots of trees, shrubs, and 









grass. 
) The results of tests on a number of promising coat- 
ings developed in the laboratory are presented in the 
publication. Several procedures for testing soils and 
coatings also are described and corrosion prevention 
methods compared. Cathodic protection is shown to 
retard or prevent corrosion under most soil conditions. 
Methods for applying this electric type of protection 
are briefly described. 

Copies of Circular C450 may be obtained from the 
Superintendent of Documents, Government Printing 
Office, Washington 25, D. C., at $1.25 each. 


and Air Conditioning 
maar cr Standards Revised 

The Air Conditioning & Refrigerating Machinery 
\ssociation, Inc., has issued a new 1946 edition of its 
Equipment Standards which is a revision of those pub- 
lished in 1941 with the addition of a number of stand 
ards formulated in the interim. 

These standards, which are not considered as intlex 
ible or mandatory requirements but rather as helpful 
guides representing desirable industry practice, are 
not only widely used by the industry but by its cus- 
tomers. The new edition details 30 standards covering 
‘Freon-12” and ammonia compressors and condensing 
mits, room air conditioners, self-contained air condi- 
tioners, condensers and receivers, water and brine 
coolers, and six miscellaneous standards. The latter 
group covers ammonia mains, “Freon-12” mains, insu- 
lation for cold storage rooms, forced circulation air 
coolers, the location and inspection of data plates on 
insulated refrigerant-containing vessels, and steel and 
wrought iron pipe. 

The booklet, containing over 100 pages, 26 illustra 
tions, and 16 pages of tabular material, is priced at 
$2.00 and may be obtained from ACRMA headquar- 
ters, Southern Bldg., Washington 5, D. C. 


Offers Data on Information 
Manuals for Employees 

Considerable material that might assist chief execu- 
tives and personnel managers in planning or revising a 
company employee manual is contained in the report, 
Information Manuals for Employees, recently pre- 
pared by the policyholders service bureau, Metro- 
politan Life Insurance Co. 

A copy of this report is available to executives who 
request it on their business stationery. Address: Pol- 
icyholders Service Bureau, Metropolitan Life Insur- 
ance Co., 1 Madison Ave., New York 10, N. Y. 
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MEETINGS & CONVENTIONS 


AWS to Meet in 
Atlantic City 





A total of 80 technical papers has been scheduled tor 
presentation at the 24 sessions of the 1946 annual meeting 
of the American Welding Society to be held in Atlantic 
City, November 17-22. Society headquarters is at 33 \\ 
39th St., New York City. 


ASME Annual Meeting and National 
Power Show to be Held in December 
"y 


The American Society of Mechanical Engineers, 2 
W. 39th St., New York, will hold its 1946 annual meet 
ing, December 2 to 6 in that city. The 17th National 
I-xposition of Power and Mechanical -ngineering, better 
known as the National Power Show, will be held in 
Grand Central Palace, New York City, December 2-7 


ASHVE to Meet in Cleveland and to 
Attend Heating and Ventilating Show 


In addition to sponsoring the 7th International Heat 
ing and Ventilating Exposition, to be held in Lakeside 
Hall, Cleveland, The American Society of Heating and 
Ventilating Engineers will hold its 53rd annual meeting 
in that city. Both the exposition and the meeting are 
scheduled for the last week in January. For more com 
plete information and the tentative program see the 
ASHVE Journal Section in this issue. 

The Society secretary is A. V. Hutchinson. 51 Madi 
son Ave., New York 10. 


Plans for ASTM National 
Meetings Now Under Way 


The American Society for Testing Materials, 1916 
Race St., Philadelphia 3, has announced that its spring 
meeting will be held February 24 to 28 at the Benjamin 
Franklin hotel, Philadelphia. Technical features of the 
0th annual meeting, scheduled for June 16 to 20 ai 
Chalfonte-Haddon Hall, Atlantic City, are being devel 
oped and will be announced at a later date 


Production for Profit to be 
Theme of Chicago Show and Conference 


The Chicago Production Show, to be held March 
17-19, 1947, in the exhibition hall of the Stevens hotel, 
will again be held in conjunction with the annual three 
day conference of the 48 technical groups affiliated with 
the Chicago Technical Societies Council, sponsor of the 
show. Headquarters of the Societies Council is at 53 W 
Jackson Blvd., Chicago 4 


Corrosion Engineers to Hold 
Annual Meeting in Chicago 


April 7 to 10, 1947, are the dates selected by the Na- 
tional Association of Corrosion Engineers for its annual 
convention which will be held in the Palmer House, Chi- 
cago. Executive secretary of the association is Elton 
Sterrett, 905 Southern Standards Bldg., Houston 2, Tex 
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British Engineers Make Novel f[ 
Air Conditioning Installations 


D ETAILS OF A completely air con- 
ditioned factory five miles long, 
set up in one of London’s stand- 
ard 12 ft diameter underground tubes 
were given recently in the Journal of 
the Institution of Heating and V enti- 
lating Engineers, Vol. 14, No. 135. 
Large quantities of precision parts 
were produced there during the war, 
the operations including hardening 
with consequent high rates of heat 
release. 


Underground Factory 


Most of the tunnel is at a depth of 
50 to 80 ft below the surface; the 
floor area totalled 300,000 sq ft and 
the volume about 3,000,000 cu ft ; the 
ventilation problem, allowing six air 
changes per hour, was therefore size- 
able. The center-line ceiling height 
was 9 ft 3 in. 

Entrances and exits were pro- 
vided at three stations and two inter- 
mediate points; four canteens were 
installed, one of which could seat 650 
persons and the other three 400 per- 
sons each. Cooking was done in the 
largest canteen and food was con- 
veved in insulated containers to the 
other three. Lavatory blocks 50 ft 
long were equipped with waterborne 
sanitation. Each was separately ven- 
tilated through the annular space be- 
tween a 10 in. tube and a 4 in. sewage 
injection pipe in the tube. Lighting 
fixtures, suspended from the tunnel 
lining, provided a minimum of 25 
foot candles at the working plane. 

The “walls” of this factory were 
cast iron segments surrounded by 
London clay which had, of course, an 
enormous thermal capacity. Though 
refrigeration plants were provided 
from the start there was little need 
for them in the first year until more 
and more heat became stored in the 
clay. In the discussion on the paper, 


Section of tunnel showing air condition- 
ing, piping, electrical and other services 
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it was stated that the records of heat 
absorption into the clay showed that 
there was an initial storage period of 
about two years, and the enormous 
thermal capacity prevented any rapid 
temperature change in the tube itself. 
It was desired to maintain 65 F in the 
working spaces, with a continuous 
load factor for the 24 hours, about 
2000 employees, a total lighting load 
of 350 kw, and about 2000 hp produc- 
tion machinery. 

Actual conditions obtained were 
65 to 67 F with relative humidity of 
50 to 60 per cent. Production records 
showed a marked improvement in 
output from the same operatives in 
the tunnels compared with that in 
their previous surface factory. While 
this may have been due in part to an 
added sense of security, it seemed 
obvious that controlled environment- 
al conditions had been an important 
factor in the increased output. Con- 
trolled comfort conditions were de- 
sired by production engineers to as- 
sist in insuring accuracy of the prod- 
uct. Some of the difficulties of accu- 


rate control will be appreciated wy 
it is considered that conditior 

had to be conveyed for up to al) 
mile in a straight line, picking up 
heat en route. 

Air conditioning equipment 
installed at three stations where 2? 
ft diameter tunnels were availah} 
and at one intermediate point wher 
a portion of the tunnel was near the 
surface. 


Few Complaints of Drafts 


The equipment at each station con- 
sisted of a chill water spray chamber 
eliminator plates, an 84 kw heater 
battery to heat the saturated air, and 
an 18,000 cfm centrifugal fan. Air 
was delivered by underground ducts 
to points every 60 ft along the tw 
nels. At each branch delivery duct 
600 cfm of air was distributed by 
nozzles facing each way axially along 
the tunnel and fixed about 8 ft above 
the floor. The nozzle velocity was 
about 650 fpm and the throw about 
30 ft. With supply air at a minimw 
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ovement kept below 90 fpm, there 
vere few complaints of drafts. 

Recirculation was adopted at all 
imes when the wet bulb temperature 
§ the outdoor air was outside the 
range 50 to 56 F. By automatic 
damper control the amount of air 
recirculated could be varied between 
25 and 75 per cent. 


Refrigeration Plants 


The compressors, condensers, and 
evaporators were housed in blast- 
and splinterproof buildings at the 
surface. Carbon dioxide was used as 
the refrigerant. A pair of lamps actu- 
ated by outside air conditions were 
used instead of elaborate control gear 
—difficult or impossible to obtain in 
wartime Britain—to indicate wheth- 
er or not refrigeration was needed at 
any time. The installed refrigeration 
capacity totalled about 8.5 million 
Btu per hr to take care of a total elec- 
trical load of about 7 million Btu and 
an occupancy load of 1 million Btu. 
When the heat treatment shops were 
placed in the tunnel this section was 
cooled by the special delivery and 
extraction of outer air. This section 
was isolated from other sections of 
the tunnel. 


Control Arrangements 


To understand the control methods 
used it should be remembered that 
the average outdoor air dry bulb tem- 
perature around London in July is 
6412 F (80 F and over is quite un- 
usual) and in January about 41% F. 
For this factory the “winter condi- 
tion” occurred when the outdoor wet 
bulb was below 50 F. During this 
time the recirculation damper was 
opened to help maintain the required 
dew point condition and the reheater 
controlled by a modulation step con- 
troller. When the wet bulb was be- 
tween 50 F and 56 F, 100 per cent 
outdoor air was used. During “sum- 
mer conditions” (that is, over 56 F 
wet bulb) the recirculation damper 
was opened to economize refrigera- 


emperature of 50 F and with air 


ture of 64.5 F, the total internal heat 
load of about 7 million Btu would 
have given an average day and night 
factory temperature of 80.7 F. Simi- 
lar use of 100 per cent outside air in 
January, when the average dry bulb 
outside air temperature was 41.3 F, 
would have given an average day and 
night factory temperature of 66.4 F. 
In the first case (July) there would 
have been an hourly heat “soak- 
away” to the clay estimated at 1.7 
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million Btu per hr; in January there 
would have been a heat input from 
the clay estimated at 1.25 million Btu 
per hr. This will give some idea of 
the enormous thermal capacity of 
the surrounding clay in this installa- 
tion. 

The author of the paper, S. C 
Mount, is in charge of the design of 
ventilation for tubes, works, and can- 
teens of the London Transport. 


PROTECTS WORKS OF ART 


: THE war, many of Brit- 
ain’s valuable works of art and 
museum specimens were stored in 
subterranean workings where the ini- 
tial ambient conditions varied be- 
tween 46 F and 52 F with relative 
humidities between 90 and 100 per 
cent. Some of the engineering aspects 
of this storage problem were given 
in a paper presented before the Insti- 
tution of Heating and Ventilating 
Engineers by Paul Fletcher. ( Jour- 
nal, IHVE, Vol. 11, No. 120). 

One of the air conditioning plants 
there described delivered 12,000 cfm 
at 70 to 75 F dry bulb and 30 per cent 
relative humidity, the air returning 
to the plant at 60 to 65 F with 60 per 
cent relative humidity. In maintain- 
ing the storage space at 65 F and 58 
per cent relative humidity, about 95 
lb per hr of water was extracted. 

The maximum heating load was 
750,000 Btu and the average fuel con- 
sumption 200 Ib of coke per 8 hr shift. 

Vol. 14, No. 135, of the same jour- 
nal contains an article by A. C. Pallot 
describing how this air conditioning 
system was converted to heat pump 
principles with consequent substan- 
tial savings in operating costs. 

The air conditioning plant as origi- 
nally installed and as modified is 
shown diagrammatically herewith. In 
the original plant the condensers 
were cooled by means of a separate 


fan with 20 bhp motor, the air being 
discharged up a separate shaft to at- 
mosphere. Thus, the heat received 
from the air and developed by the 
compressors was lost. It was found 
that the air drawn from the unused 
part of the quarry in which the val- 
uables were being stored remained 
saturated at a temperature of 53.5 F 
the year round. Since this air left the 
washer at 40 F saturated, the chilled 
spray water removed about 7 Btu per 
lb of air; this was absorbed in the 
baudelot cooler. 

To effect the change new conden- 
sers were fixed in the main air stream 
to act as air reheaters. The cycle of 
operations is given as follows: 
Methyl chloride leaves the compres- 
sors as a gas at about 150 F; in the 
condenser coils it gives up heat to the 
air and is converted to a liquid at 
about 95 F. It flows to the liquid re 
ceiver and thence to the coils of the 
baudelot cooler where it evaporates to 
a gas, absorbing latent heat from the 
water pumped over the coils. It re- 
enters the compressor at about 30 F 
and the chilled water, returned from 
the air washer tank at about 40 F, 
leaves the baudelot cooler at 36 F and 
is sprayed again into the washer. 

The heat removed from the air, in 
the baudelot cooler, together with the 
heat added by compression in the re- 
frigerators, is available in the con- 





tion since the outside dry-bulb 
was then at a higher level 
than the controlled factory 
temperature. 

Calculations made to dis- 
cover whether refrigeration 
Was required revealed that in 
July, using 100 per cent out- 
side air at an overall tempera- 
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Cyril Tasker, director of research of the American Society of 
Heating and Ventilating Engineers, has functioned for some 
time as a sort of one-way trans-Atlantic cable, for he has con- 
tributed regular articles to a British magazine on American 
research and practice in heating and air conditioning. In these 
abstracts, he “reverses the field” and summarizes three recent 
British papers believed to be of interest to American readers. 
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denser to raise the temperature of 
the air stream. 

As installed, thermal balance was 
obtained with 7500 cfm of air enter- 
ing the washer. The heat transferred 
to the refrigerant totaled approxi- 
mately 309,000 Btu per hr; about 
269,000 Btu per hr was required in 
the condenser to heat the air from 
40 F to 70 F. The report shows that 
this amount of heat was obtained with 
a power consumption of 20 kw (67,- 
000 Btu per hr) ; the “coefficient of 
performance” is therefore about four. 


First Application of Heat Pump 


The conversion, made in the au- 
tumn of 1943, is believed to be the 
first practical application of heat 
pump principles made in the United 
Kingdom. Thereafter the coke fired 
boilers were not required and the 
original condenser fan, together with 
some hot water pumps and small 
auxiliaries, were shut down. For 





equivalent six month periods in 1943 
and 1944 the comparative costs, con- 
verted on a basis of one pound 
sterling equalling four dollars, are 
given as: 


Before conversion 
Electrical energy . 
Sw -« secs 


Total wR keh earupna tie 


Electrical energy (66.4% of that pre 
used ) bases Ah paaen pads ; 
Savings 


EFFECT OF PANELLING ) 
ON INTERMITTENT HEATING | 


E. ANY system of “background” 
heating to 50 F or 55 F, with 
“topping up” to 65 F for com- 
fort when needed, as recommended 
in the British report reviewed in 
the September HPAC, methods 
whereby the time needed to attain 
comfort after the additional heat 
has been supplied can be reduced 
are of considerable interest. A re- 
port in the Journal of the Institu- 
tion of Heating and Ventilating 


Air conditioning plant as originally installed (above) and 
as modified to employ the heat pump principle (below) 
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Engineers, Vol. 14, No. 13 
the heating laboratory 
Building Research Statio: 
with the effect of panelling 
walls on the intermittent | 
of rooms. 
An investigation was n 
the rate of warming of a 
using 2 gas fire, two loadi 
electric tubular heaters, a « 
tion heater, and a reflector ty; 
radiant fire, the tests being 
peated after the walls of th 
had been lined witha % in. t 
wallboard mounted on % i: 
tens. The room was 18 ft by 12% 
and 11 ft 6in. high, with a fireplace 
at one end. The walls were of 9 i: 
brickwork and there were ¢ 
windows in one of the larger wall: 
The lath and plaster ceiling wa: 
boarded above and the floor ha‘ 
a lath and plaster ceiling below it 
During the tests the walls, ce 
ing, and floor were exposed « 
ternally to surfaces at 50 F exce; 
the wall containing the windo 
which faced a surface controll 
at 25 F. ) 
Records were taken of the equi | 
alent temperature at the center 
the room (by means of a eupath 
scope) and the mean air tempe: 
ture at two points above the center 
of the room 33 in. above floor lev 
The air temperature in the un 
heated room, in its controlled 
environment, was about 45 F 


Rise in Air Temperature 


Table 1 shows the rise in av 
temperature in an unventilat 
room after one hour’s warming | 
before and after panelling, 
the times required to war! 
panelled room against the times 
required to warm the unpanell 
room are shown in the curv: | 

The report points out that 
“though it is in intermittent | 
that the economies effected by tt 
use of panelling are most signif 
cant, the added insulation is 2 


tine 
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rimes required to warm panelled room 
ins: times required to warm unpan- 
jied room (the solid curves are marked 
, degrees Of equivalent temperature, 
dcvced curves in air temperature) 


eous when continuous heat- 
ing is required.” Tests made with 
he panelled room, to repeat tests 
nade previously in the unpanelled 
m, showed that 26 per cent less 
is required in the panelled 
room to maintain an equivalent 
temperature of 65 F. Another test 
was made in which the panelling 
on the wall containing the win- 
dows was modified by increasing 
the space between the wallboard 
and the wall to 1 in. and subdivid- 


vant 


ing it by asbestos paper surfaced 
on each side with aluminum. The 
26 per cent saving obtained in the 
previous experiment was increased 
to 41 per cent by this added 
insulation. 

The report concluded by point- 
ing out that “with panelling it is 
possible to warm a room reason- 
ably quickly with a relatively small 
input of heat.” These tests are per- 
haps worth some attention on the 
part of those interested in prob- 
lems of intermittent heating to see 
whether panelling might cut both 
first costs and operating costs and 
greater 
occupants. 


give comfort to the 


OTS ISSUES REPORT 
ON DRYING 

Comprehensive technical infor- 
mation on liquid and solid gas dry- 
ing agents, including the proper- 
ties and methods of using each 
drying agent, is contained in a 152 
page report on sale by the Office 
of Technical Services, Department 
oi Commerce. The material is po- 
tentially useful for the air condi- 
tioning, food, automotive, textile, 
chemical, and other industries 
where humidity problems are sig- 
nificant. 

Prepared in 1941 by O. A. Hou- 
gen and F. W. Dodge for the Of- 
fice of Scientific Research and De- 
velopment, the report was intend- 
ed as a general reference work to 
assist in the solution of gas drying 
problems in national defense pro- 
oe lt was held confidential until 

46, 
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Table 1—Rise in air temperature in unventilated room after one hour’s warming 





——Unpanelled room— — 


Loadin Tempera 

kw ture rise 
Tubular heaters .. 4.49 12.3 
Tubular heaters .... . 2.98 9.1 
Convection heater .. 2.90 8.5 
Reflector electric fire . 2.28 7.1 





— Panelled room- 


Tempera lead in Tempera- Tempera 
ture rise kw ture rise ture rise 
per k F per kw 

load : 
2.74 4.35 21.1 4.85 
3.05 2.99 15. 12 
2.93 93 13.9 4.74 
3.11 25 11.3 








Solid or liquid drying agents are 
used for many different purposes: 
air conditioning; in storage com- 
partments on ships and in tropical 
homes; in protecting electrical 
equipment: in the air used in 
chemical, combustion, and metal- 
lurgical processes ; for final drying 
in the liquefaction of gases; for 
drying sealed compartments in 
some optical instruments ; in elec- 
trostatic equipment; and for the 
protection of engines and other 
machinery in storage or shipment. 

Seven methods are in general 
use for drying gases, according to 
the report. They involve: 

1) Cooling air below its dew 
point by the use of surface conden- 
sers. 

2) Cooling below the dew 
point by the use of cold water 
sprays. 

3) Compressing gases toa point 






where the partial pressure of the 
water vapor exceeds its saturation 
pressure. 

4) Combining compression and 
cooling. 

5) Absorption in spray cham- 
bers, using organic liquids, such as 
glycerin, or aqueous solutions of 
salts, such as lithium chloride 

6) Absorption in packed col 
ummns, using a countercurrent flow 
of sulfuric acid, phosphoric acid, 
or organic liquids. 

7) Absorption of water vapor 
in solid desiccants. 

Orders for the report (The Dry 
ing of Gases; PB-23201; photo- 
stat, $11; microfilm, $2) should be 
addressed to the Office of Techni- 
cal Services, Department of Com- 
merce, Washington, D. C., and 
should be accompanied by check 
or money order payable to the 
Treasurer of the United States 
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Poetry Forms in Mathematics 
Written mostly for Fanatics 
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Gerald Lynton Kaufman, ALA. 4S THEY COULD NOT COINCIDE > 


CIRCLE-ELEGEE 


capper! 





4 THE ANELL OF PARTING DAY. 
4 THE CIRCLE REPRESENTS A SETTING SUN a 
a THAT STARTS AN ELEGY FOR THOMAS GRAY. 
BUT, FOR SOME OTHERS,STARTS A ROUND OF FUN. 
TURN NOW FROM GRAY, TO ARCHIMEDES’ NAME 
AND IF FOR MATHEMATICS YOU SHOULD CARE 
THINK HOW THE LATTER CARRIED OUT HIS AIM 
TO MAKE A CIRCLE EQUAL TO A SQUARE 
COULD SOMEONE FOR THESE TWO AT ONCE ENGRAVE 
A MEDAL, ITS DESIGN SHOULD NEVER BE 
OF PATHS OF GLORY LEADING TO. AGRAVE 
BUT LEADING RATHER, WITH A FANCY 
“J FREE,AROUND AND ROUND A” 


~CIRCLE-FLEGEE™ 





CUBICOUPLETS 
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IS TO HAVE THE DIMENSIONS AGREE 
BY SETTING THE LIMITS JUST RIGHT 
SO THE WIDTH IS THE SAME AS THE HEIGHT 
BUT IN WRITING THIS POEM, YOU SEE 
HOW THE AUTHOR WAS QUITE ATA LOSS 
FOR HIS VERSES COULD NEVER BE FREE 
AND HIS EFFORT TO PUT THEM ACROSS 





NOR ONE WAS ACUTE ONE, RETIRING, RECLUSE J~ 
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LIGHT VERSE 
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[THE\ 
~ ZORD - 
 SAIDNEXN 7 
> THRE BENS. ~ 
~~ AND TOM ED'S 
— THOUGHT THIS WASRGN — 


— NOW WEALLWORK OR PLY — 
— WAS ASLONG EVRY DAY — 


— WD WICEAS LONG % 
A UVERYNIGIE. 
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Reproduced by permission from the Saturday Review of Literature. 
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» ENGINEERING DATA on 
REFRIGERANTS Given in New TABLES 


« pecIpING which refrigerant to 


& 
6° 


N .. under a specific set of condi- 

ons, tables are needed which give 
wineering data such as weight 
od volume of refrigerant to be 














rculated per ton, and horsepower 


id capacity. Such tables, in addi- 





on to the basic data on thermody- 





mic properties, are of value in 





owing at a glance just which user to make rapid comparisons small amount of subcooling usu- 
frigerant would be desirable of the important basic data needed ally takes place in most condens- 

aN der a given set ot anes. in deciding whether a refrigerant ers. It is reasonably safe to figure 
me For this reason various sets of is suitable for a given set of cir- that the temperature of the liquid 
, pbles* have been prepared for cumstances. Temperatures are ahead of the expansion valve will 
Freon”-11, -12, -21, -22, and -1153, shown in degrees Fahrenheit. be about 5 F lower than the actual 
mmonia, methyl chloride, and wa- The tables are easy to use. The condensing temperature. The act- 

er vapor. These tables enable the temperature of the liquid ahead of ual condensing temperature cor- 

ny, a Nat 194 pp, A748, Octo mi — este equal to ere to Bs given head 

ember 1945, pp. 616-618, March 1946, pp. the condensing temperature if no pressure can, of course, be found 

ro}, May 1946, pp. 85-85, and August 1946, — cubcooling takes place. However,a _in the tables for saturated liquid. 


“Freon-11”—Theoretical capacity of refrigerating compressors 
(Saturated vapor leaving evaporator) 
Tons per cu ft per min of vapor compressed 


empereture of liquid ahead of expansion valve 





Evep 
Temp 60 65 70 75 80 85 90 95 100 105 110 115 120 las 
-20 0.0145 0.0143 0.0141 0.0139 0.0137 0.0134 0.0132 0.0130 0128 0.0126 0.0124 0.0123 0.0119 0.0117 
-18 -0156 -0152 +0150 -0148 -0145 -0143 -0141 -0138 .013%6 -O134 -0131 -0128 -0127 O12 
-16 -0164 -0162 -0159 -0157 -0154 +0152 -0149 -0147 -0145 -0142 -0140 -0136 -0135 0132 
-l4 +0174 -0171 -0169 -0166 -0164 -0161 -0159 -0156 -O15% -0151 -0148 -0145 -O143 -0140 
-12 -0185 -0182 -0179 -0176 -017%% .0171 .0168 -0166 -0163 -0160 +0157 -0153 -0152 0149 
-10 0.0196 0.0193 0.0190 0.0187 0.01864 0.0181 0.0179 0.0176 0.0173 0.0170 0.0167 0.0163 0.0162 0.0158 
-6 -0207 +0204 +0202 -0198 -0195 -0192 -0189 -0186 +0183 +0180 +0177 +0173 -0171 - 0166 
-6 +0219 -0216 -0213 -0210 -0207 .0203 -0200 -0197 -019% -0191 -0187 -0183 -0161 .0178 
-4 -0232 -0229 -0225 -0222 -0219 -0215 +0212 +0209 +0205 -0202 -0198 - 0194 +0192 -0188 
-2 0245 +0242 .0238 -0235 .0231 .0228 .0226 -0221 -0217 -O214 -0210 -0205 -0203 -0199 
t) 0.0259 0.0256 0.0252 0.0248 0.0245 0.0241 0.0237 0.0233 0.0230 0.0226 0.0222 0.0217 0.0214 0.0210 
2 -027% -0270 +0266 -0262 -0258 -0254 .0250 -0247 +0243 -0239 -0235 -0229 -0227 -0222 
4 -0289 -0285 -0281 -0277 .0273 -0269 -0265 -0260 .0256 -0252 -0248 - 0242 -0239 .0235 
6 -0305 -0301 0297 - 0292 .0288 -0284 -0279 -0275 -0271 .0266 -0262 -0256 -0253 -0248 
3 +0322 -0317 -0313 .0308 +0304 -0299 - 0295 +0290 0285 -0281 +0276 +0270 -0267 -0262 
10 0.0339 0.0335 0.0330 0.0325 0.0320 0.0315 0.0312 0.0306 0.0302 0.0296 0.0291 0.0284 0.0281 0.0276 
12 .0358 -0353 -0348 -0343 .0338 -0333 .0328 -0322 -0317 -0312 .0307 +0300 -0297 -0292 
ls -0377 -0371 -0366 .0361 .0356 -0350 -0345 -0340 -03%4 -0329 +0324 -0316 -0313 .0307 
16 -0397 -0391 .0386 -0380 -0375 -0369 .0363 .0358 -0352 +0347 -0341 -0333 +0329 0324 
18 +0417 +0412 - 0406 - 0400 .039% .0388 .0382 .0377 .0371 0365 -0359 .0351 .0347 .0341 
20 0.0439 0.0433 0.042 0.0420 0.0414 0.0408 0.0402 0.0396 0.0390 0.0384 0.0377 0.0369 0.0365 0.0359 
22 +0461 -0455 0448 +0442 -04 36 -0429 .0423 +0417 +0410 +0404 -0397 -0388 0384 .0377 
d 2b +0485 -0478 -0471 +0465 -0458 +0451 + Olededy 0438 -0431 +0624 +0417 -0408 +0404 .0397 
“a 26 -0509 .0502 -0495 -0488 - 0481 047% .0467 - 0460 -0453 -Ob46 -0438 0428 +0424 +0417 
28 -0534 -0527 -0519 -0512 -0505 0498 -0490 +0483 -0476 +0468 +0460 +0450 +0645 +0438 
“ 30 0.0561 0.0553 0.0545 0.0538 0.0530 0.0522 0.0515 0.0507 0.0499 0.0491 0.0483 0.0472 0.0468 0.046 
_ 32 .0588 -0580 -0572 - 056% -0556 -0548 -0540 -0532 -0524 - 0515 +0507 0496 - 0492 048 
% -0616 .0608 .0600 -0591 +0583 -0575 - 05 66 .0558 +0549 -0541 -0532 -0520 -0515 .050¢ 
ne 36 - 0646 - 0637 - 0629 . 0620 -0611 - 0602 -0593 -0585 +0576 +0567 -0558 +0546 +0540 -0531 
38 +0677 . 0668 -0659 -0650 - 0641 -0631 -0622 -0613 -0604 .0595 -0585 -0572 -0566 0557 
= 40 0.0708 0.0699 0.0689 0.0680 0.0670 0.0660 0.0651 9.0641 09.0632 0.0622 0.0612 0.0599 0.0593 0.0583 
\ 42 +0741 -0732 -0722 +0712 -0702 -0692 -0682 -0672 - 0662 -0651 -0641 +0627 +0621 -061 
we -0775 -0765 -0755 +0745 -0734 -0724 .0713 -0703 -0693 . 0682 .0671 .0657 .0650 -0639 
46 -0811 -0801 -0789 +0779 -0768 -0757 -0746 +0735 +0724 -0713 -0702 +0687 - 0680 - 0669 
\ 48 -0848 .0837 0825 0814 -0803 -0792 .0780 +0769 .0758 .07%6 .0735 .0718 ,O711 .0700 
50 0.0887 0.0875 0.0863 0.0851 0.0840 0.082 0.0816 0.0804 0.0792 0.0780 0.0768 0.0751 0.0744 0.0732 
52 -0926 -O914 -0902 .0889 -0877 -0865 -0853 - 0840 -0828 -0816 -0803 .0786 .0778 0765 
Su .0967 ~0954 ~0942 .0929 0916 0903 0890 .0878 - 0865 0852 - 0839 0820 0812 .0799 
56 -101 .0995 .0982 +0969 .0956 .0943 .0929 -0916 -0903 .0889 -0876 . 0856 0848 .0835 
58 2105 +104 -102 -101 .0997 .0983 -0970 -0956 -0942 .0928 0914 089% . 0886 0871 
94 
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“Freon-11”—Volume of refrigerant to be compressed 
(Saturated vapor leaving evaporator) 
Cu ft per min per ton of refrigerating capacity 


Tempereture of liquid ahead of expansion valve 


70 75 30 85 9C 95 10 105 110 
70.9 72.0 73.1 7h. 75.6 76.8 78.1 79.5 80.9 
66.7 67.8 68.8 69.9 71.1 72.2 73.5 76.8 76.1 
62.8 63.8 64.8 65.8 66.9 68.0 69.2 70.4 71.6 
59.2 60.1 61.1 62.0 63.0 64.1 65.1 66.3 67.5 
55.8 56.7 57.5 58.5 59.4 60.4 61.4 62.4 63.6 
52.6 53.4 54.3 55.1 56.0 56.9 57.9 58.8 59.9 
49.7 50.4 51.2 52.0 52.8 53.7 54.6 55.5 56.5 
46.9 47.6 48.4 49.2 49.9 0.7 51.6 52.4 53.4 
44.4 45.0 45.7 466.4 47.2 47.9 48.7 49.5 50.4 
41.9 42.6 43.2 43.9 44.6 45.3 46.0 46.8 47.6 
39.7 40.3 40.9 41.5 42.2 42.9 43.6 &b.3 45.1 
37.6 38.1 18.7 39.3 39.9 40.6 41.2 41.9 42.6 
35.6 36.1 36.6 37.2 37.8 38.4 39.0 39.7 40.4 
33.7 M.2 34.7 35.2 35.8 36.4 37.0 37.6 38.2 
32.0 32.4 32.9 33,4 33.9 3.5 35.0 35.6 36.2 
30.3 30.8 11.2 31.7 32.2 32.7 33.2 33.8 %.3 
28.8 29.2 29.6 30.1 30.5 31.0 31.5 32.0 2.6 
27.3 27.7 28.1 28.6 29.0 29.4 29.9 30.4 30.9 
25.9 26.3 26.7 27.1 27.5 28.0 28.4 28.8 29.3 
24.6 25.0 25.4 5.8 20.2 6. 27 27.4% 27.9 
23.4 23.8 24.1 4.5 24.9 25.2 25 26.1 26.5 
22.3 22.6 23.0 23.3 23.6 24.0 24.4 24.8 25.2 
21.2 21.5 21.8 22.2 22.5 22.8 23.2 23.6 24.0 
20.2 20.5 20.8 21.1 21.4 21.8 22.1 22.4 22.8 
19.2 19.5 19.8 20.1 20.4 20.7 21.0 21.4 21.7 
18.3 18.6 18.9 19.2 19.4 19.7 20.0 20.4 20.7 
17.5 17.7 18.0 18.3 18.5 18.8 19.1 19.4 19.7 
16.7 16.9 7.2 17.4 17.7 17.9 18.2 18.5 18.8 
15.9 16.1 16.4 16.6 16.8 17.1 17.4 17.6 17.9 
15.2 15.4 15.6 15.8 16.1 16.3 16.6 16.8 17.1 
14.5 14.7 14.9 15.1 15.4 15.6 15.8 16.1 16.3 
13.9 14.0 14.2 14.4 14.7 14.9 15.1 15.4 15.6 
13.2 13.4 13.6 13.8 14.0 14.2 14.4 14.7 14.9 
12.7 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14 
12.1 12.3 12.4 12.6 12.8 13.0 13.2 13.4 13.6 
11.6 11.8 11.9 12.1 12.3 12.4 12.6 8 13.0 
11.1 11.2 ll. 11.6 11.7 11.9 12.1 12.3 12.4 
10.6 10.8 10.9 11.1 11.2 11.4 1l.¢ 11.7 11.9 
10.2 10.3 10.5 10.6 10.8 10.9 11.1 11.2 11.4 
9.76 9.89 10.0 10.2 10.3 10.5 10.6 10.8 10.9 


“Freon-11”—Weight of refrigerant to be circulated 
(Saturated vapor leaving evaporator) 
Lb per min per ton of refrigerating capacity 


Temperature of liquid ahead of expansion valve 
70 75 80 85 90 95 100 105 110 


2.95 2.99 3.04 3.09 3.14 3.19 3.25 3.30 3.36 
2-96 2.98 3.03 3.08 3.13 3.18 3.23 3.2 3.35 
2.93 2.97 3.02 3.07 3.12 3.17 3.22 3.28 3.36 
2.92 2.96 3.01 3.06 3.10 3.16 3.21 3.26 3.32 
2.91 2.95 3.00 3.04 3.09 3.14 3.20 3.25 3.31 


2.90 2.9% 2.99 3.03 3.08 3.13 3.18 3.24 3.30 
2.89 2.93 2.98 3.02 3.07 3.12 3.17 3.23 3.28 
2.88 2.92 2.96 3.01 3.06 3.11 3.16 3.21 3.27 
2.87 2.91 2.95 3.00 3.05 3.10 3.15 3.20 3.26 
2.86 2.90 2.9% 2.99 3.04 3.09 3.14 3.19 3.24 
2.85 2.89 2.93 2.98 3.03 3.08 3.12 3.18 3.23 
2.84 2.88 2.92 2.97 3.02 3.06 3.11 3.17 3.22 
2.83 2.87 2.91 2.96 3.00 3.05 3.10 3.15 3.21 
2.82 2.86 2.90 2.95 2.99 3.04 3.09 3.14 3.20 
2.81 2.85 2.89 2.9% 2.98 3.03 3.08 3.13 3.18 
2.80 2.84 2.88 2.93 2.97 3.02 3.07 3.12 3.17 
2.79 2.83 2.87 2.92 2.96 3.01 3.06 3.11 3.16 
2.78 2.82 2.86 2.91 2.95 3.00 3.04 3.09 3.15 
2.77 2.81 2.85 2.90 2.9% 2.99 3.03 3.08 3.13 


2.76 2.80 2.84 2.89 2.93 2.98 3.02 3.07 3.12 


2.75 2.79 2.83 2.88 2.92 2.96 3.01 3.06 3.11 
2% 2.7% 2.82 2.4 2.0 2.93 3.40 3.0 320 
2.73 &77 £.8 2.06 2.90 28.08% 2.9 .3.% 209 
3.72 2.70 2.8 2.8 2.0 2:99 2.3 >03 268 
2.72 2.793 2.7 2.8% 8.800 €8. 3.97 3.02 OO 
2.71 2.7 2.78 2.83 2.87 2.91 2.96 3.00 3.05 
2.70 8.6% 202 2.8 2.8 2.97 82.35 2.99 > 
2.69 2.73 2.77 2.81 2.85 2.89 2.9% 2.98 3.03 
2.68 2.72 2.76 2.80 2.84 2.88 2.93 2.97 3.02 
2.67 2.71 2.75 2.79 2.83 2.87 2.92 2.96 3.01 
2.66 2.70 2.7% 2.78 2.82 2.86 2.90 2.95 3.00 
2.66 2.69 2.73 2.77 2.81 2.85 2.90 2.9% 2.99 
2.65 2.68 2.72 2.76 2.60 2. 2.88 2.93 2.98 
2.64 2.67 2.73 2.753 2.79 2.83 2.88 2.98 %97 
2.63 2.67 2.7% 2.2 237 28.4 23.46 22 08.98 
2.62 2.66 2.69 2.73 2.77 2.81 2.86 2.90 2.9% 
2.61 2.45 2.69 2.72 2.76 2.80 2.84 2.89 2.93 
2.60 2.64 2.68 2.72 2.75 2.79 2.86 2.88 2.92 
2.60 2.63 2.67 2.71 2.76 2.78 2.83 2.87 2.91 
2.59 2.62 2.66 2.70 2.7% 2.78 2.82 2.86 2.90 
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3.54 
3.52 
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3.35 


3. 3 
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3.27 
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3.18 
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3.15 
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“Freon-11”—Theoretical horsepower per cu ft per min of vapor compressed 
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“Freon-11”—Theoretical horsepower of refrigerating compressors 
(Saturated vapor entering compressor) 
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A» OUTSTANDING trend on steam 
boilers (judging by advertisements 
in trade magazines) is to increase 
the ratings of those boilers employ- 
ed for power purposes from the con- 
ventional and long-standing basis of 
10 sq ft of heating surface per horse- 
power to double that basis. 

When a man buys a water tube 
boiler he may buy one rated at so 
many thousand pounds of water 
evaporated from one condition to a 
secondary state per unit of time. 

If he analyzes the physical pro- 
portions of the boiler, however, he 
may find that it has about half the 
heat absorbing surface convention- 
ally assumed as necessary. The old 
and obsolete term “horsepower” has 
for a long time been attempting to 
disappear, and to join with the term 
“square foot” applied to heat trans- 
mitters. There is room for improve- 
ment in nomenclature and in custom 

and perhaps it will not be too un- 
popular for some of us to harp a 
bit on the subject. 

A recent very detailed and elab- 
orate specification whereby a new 
boiler was purchased after alleged 
competitive bids, called for a “500 
hp” boiler. It went into details ad 
nauseam as to the construction of 
nearly every seam and rivet and as 
to the chemical composition of the 
metals. 

The specification mentioned “nor- 
mal rating” and asked for an output 
from the combined combustion ap- 
paratus and boiler of 200 per cent 
of rating. However, there was no 
stipulation that a 500 horsepower 
boiler means one capable at normal 
rating of evaporating 500 times 34.5 
lb per hr of water from and at 212 
deg. Even if the specification had 
stated that the desired performance 
should be to evaporate 34,500 Ib per 
hr of water, there would be a 
chance for argument — if not for 
litigation — in the absence of any 
requirement for physical dimensions. 

Another case involved a 350 hp 
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What's In a Name? 


oil burning, internally fired, boiler- 
burner unit, which upon investiga- 
tion proved to be able to deliver 350 
times 34.5 lb per hr of steam as 
promised, but that had a little less 
than 5 sq ft of heating surface for 
each of the 350 hp. 


In other words the art of boiler 
building has advanced until almost 
any good boiler can deliver 1 hp 
with only 5 sq ft of heat absorbing 
area, instead of the old 10 sq ft ina 
water tube boiler and the old 15 sq 
ft in a fire tube boiler. 

We do not say so, however, but 
we say “500 hp or 5000 sq ft of heat- 
ing surface at 200 per cent (or some 
per cent) of rating’. We seem to 
get along this way, but it seems to 
me that we limp, and I would like 
to participate in a crusade in which 
the “horsepower” would be employ- 
ed to drag the “square feet’’ out of 
the arena. 


While We’re About It 


While we’re about it, we might 
discover a realistic name for a “re- 
cessed convector located in the room 
that is to be heated, which transmits 
heat to air by aid of thermal circu- 
lation of the air”, and a name for a 
“heat transmitter located in the room 
that is to be heated, which has an 
electric fan encased with it”, and 
which currently does not know 
whether it is a “unit heater” or a 
“heating unit.” 

May I specify a boiler to evapo- 
rate 34,500 Ib. per hr of water and 
having not less than some number 
of square feet of heat absorbing 
surface? 

May | specify a type (say “2” or 
“5”, or some such number) unit 
heater? The suggested number de- 
scribing the type of unit heater is to 
be selected by some code committee 
and is to transmit the information 
that type “2”, for example, means 
a convector in vertical position, with 
an axial flow, direct connected, elec- 
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Samuel R. Lewis, consulting echay, 
cal engineer, and a member of HPac, 
board of consulting and con ributing 
editors, contributes informal comme, 
on heating, piping, and air con litioning 
matters each month. Boiler ratings, ay 
how to specify boilers and unit heaters 
are his subjects on his page this tin. 


tric fan blowing through the 

tor, while type “5” may mean a un; 
heater with a belt driven centrif 
fan or fans, the fans d 
through the convector. Some othe 
number may mean another variatin 
in the physical construction of a uw 
heater. 

Years ago a prominent manuta 
turer of hot water heaters 
vectors that employ stean 
heat carrier, called the one 
steam in the tubes type “K’ 
one with the water in the tubes 
“R”. I think that this firn 
public benefactor. 

Similarly, half the women in tk 
country think that any electric { 
refrigerator is some editorially w 
quotable kind of an “Aire”, and 
man who was inspired to na 
device some sort of cold “Aire” 
another public benefactor 





NEW SYSTEM SIMPLIFIES 
PLANT AIR CONDITIONING 


A new “integrated unit-art 
system” for industrial _ plants 
which is said to simplify the ' 
installation and maintenance 
air conditioning and other equip 
ment in “controlled conditions 
factories is being introduced | 
the Austin Co., who 16 years 4 
designed and built the first plav 
where light, temperature, and 
midity were all under full contro 

The new system—result oi (' 
years of research—is based on '"* 
use of standard air condition 
and power distribution equipme™ 
in units which are predesigned' 
serve floor areas of almost 40) 
size, 
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Influence of Gaseous Radiation 


Heating’ 


by F. W. Hutchinson*, Lafayette, Ind. 
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UMMARY—It is often misconstrued that separating 
istance does not affect the rate or radiant exchange 
n two surfaces. Actually, radiant exchange 
as distance increases because of absorption 
y the carbon dioxide and water vapor present in the 
ntervening air space. A graphical solution is pre- 
mted from which the equivalent coefficient for 
ous radiant exchange can be evaluated as a 


n of separating distance, vapor pressure and 
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Introduction 


J HE EXCHANGE of radiant energy between sur- 
laces is usually evaluated on the assumption that 
e intervening medium is non-absorbing. Actually, 
both absorption and emission of radiation occur in 
ym air due to the presence of carbon dioxide and of 
ater vapor. The influence of the carbon dioxide is 
mall and that of the water vapor is widely variable, 
but the combined effect of gaseous radiation in an 
verage room and under average conditions will be 
own to be of the order of 10 per cent. This value, in 












quip elf, is not insignificant, but when metal surfaced 
ions Hfeflective materials are considered for use in panel 
d by eating, the importance of gaseous radiation is enor- 
s ag0Mmously magnified and, as will also be shown, becomes 





e controlling factor of design for reflective heating 
ystems. 

The great practical importance of gaseous radiation 
connection with the use of reflective surfaces can be 
radily visualized by considering the boundary case of 
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*Professor of Mechanical Engineering, Purdue University, Lafayette, Ind. 

‘An analytical paper resulting from a research project on comfort conducted 
ranges i under a Levens from the piinnengete Se oneywell Regulator 
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the Pander R Foundation: G. Stanley Meikle, Research Director of 
he Foundation; Carl F. Boester, Housing Executive. 
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surface temperatures. Equations are developed to 
permit evaluation of radiant exchange between cer- 
tain systems of surfaces when they are reflective and 
are separated by an absorbing medium. Gaseous 
radiation does not appreciably affect either the panel 
size or panel rating for an ordinary panel heating 
system, but it does reduce the effectiveness of local 
(direct transfer) panels by about 10 per cent. 


an occupant losing heat by radiation to the surfaces of 
a room 15 ft x 15 ft x 9 ft. If the room surfaces were 
thermally black, radiant loss from the occupant to his 
surroundings would occur at the maximum rate of 
approximately 160 Btu per hr. If the room surfaces 
were perfect reflectors and if no gaseous radiation were 
involved, the radiant loss from the occupant would be 
zero. Thus, it would appear that perfect reflectors would 
greatly decrease room heating requirements. By equa- 
tions which are developed later in this paper, it can be 
shown, however, that the effect of gaseous radiant 
absorption in such a room would be to dissipate more 
than 80 per cent of the radiant energy emitted by the 
occupant; thus, even a perfectly reflecting surrounding 
(which cannot exist in practice) would conserve only 
20 per cent of body radiant heat loss; in such a case 
neglect of gaseous absorption would alter the entire 
concept and lead to a completely ineffective installation. 

In an actual room (15 ft x 15 ft x 9 ft) surfaced with 
material having a reflectivity of 90 per cent, radiant 
dissipation from the occupant would be 95 per cent of 
the maximum possible loss of which 50.3 per cent would 
be by gaseous absorption. In a similar room with reflec- 
tivity of 80 per cent, the total radiant loss would be in 
excess of 98 per cent of the maximum. Thus in any 
room of average size, the value to conservation of body 
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heat of surfacing with any commercially available 
reflective foil would be less than 2 per cent; this figure 
decreases rapidly as room size increases. ' 

From the standpoint of total energy requirements of 
the average non-reflective panel heating system gaseous 
radiation is relatively unimportant. It is responsible for 
approximately a 10 per cent decrease in the radiant 
effect of the panel and a consequent increase in the 
convective fraction of energy dissipation. For a ceiling 
panel, the convective increase is of the order of 25 per 
cent whereas, for wall or floor panels it is of the order 
of 14 per cent and 9 per cent, respectively. The absolute 
value of the increase of convection is, of course, the 
same for all panel locations, but the fractional increase 
is much greater for ceiling panels which normally have 
a low absolute convection loss. 

In industrial installations, or for any local heating 
panels which are designed to irradiate the subject at a 
given rate, the average effect of absorption is to neces- 
sitate a 10 per cent increase in the design area of the 
panel. It should be noted particularly that this size- 
increment applies only to local units; general heating 
panels sized by the usual methods need not be corrected 
for size, but will have to be corrected for performance 
differences due to greater air heating effect. 


Equivalent Gaseous Radiation Coefficient 


I. Water Vapor. Standard references on heat transfer? 
provide data on the emissive power of water vapor and 


1Panel Heating and Cooling Performance Studies, by B. F. Raber and F. W. 
Hutchinson. (ASHVE Transactions, Vol. 48, 1942 pp. 35-44.) 
*Heat Transmission, by McAdams. 
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of carbon dioxide as functions of the vapor |, essun 
the gas temperature and the mean length f pa 
through the gas. For water vapor at temperatv -es Sud 
as occur in panel heating, the emissive powe: cap \, 
expressed by the following equation: 


E= eT,*" 


where, 
E=emissive power of water vapor, Btu/(hr) (s 


Tg =absolute temperature of gas, deg 
a=a coefficient which varies as a function of the prog). 
PL ’ 


P=partial pressure of the water vapor expressed , 
fraction of atmosphere 

L=beam length, varying from 34 of the diameter {,, 
sphere to 1.3 times the ceiling height for a roop , 
proportions 1 X 2 X 6 in which radiation is to .» 
of the large faces.* 


For rooms of average size and shape, with raciatio, 
considered as occurring from a ceiling or a floor pang 
the value of Z can conveniently, and with accuracy, } 
taken as equal to the ceiling height. The partial pressy, 
of water vapor in room air is fixed when the absoly: 
humidity is known; hence can be expressed as a functigy 
of room air temperature and relative humidity as ty 
conveniently measurable variables. 

In evaluating radiant exchange between surfacs 
separated by a non-absorbing medium, it has be» 
found convenient to use an equivalent film coefficier 
for radiation, h,, defined as, 


_ 0 Gi) ()'] 


—le 





'Loc. cit, p. 63. 





Temperature of Hot Surface for Gos). ty, 


Fig. 1—Graphical solution of Equation 2 for determining equivalent coefficient for radiation to or from water vap* 
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oer equivalent film coefficient for radiation, Btu per (sq ft) (hr) 
F deg) 

7, =absolute (F) temperature of hot surface 

T-=absolute (F) temperature of cold surface 

, =temperature (F) of hot surface 

j-=temperature (F) of cold surface. 


A similar equivalent coefficient for radiation to or from 
water vapor is, 


a ee ey (2) 
an th —te 





where, x = ee , 
hw = equivalent film coefficient for radiation to or from water 


vapor, Btu per (sq ft) (hr) (F deg) 

Fig. 1 is a graphical solution of Equation 2. Use of 
the graph can best be explained by means of an example: 
Ina room with air at 72 F, 50 per cent relative humidity, 
to evaluate the absorption by the water vapor of 
radiation from a surface at 83 F; ceiling height is 9 ft. 


Solution: Enter the upper right quadrant at 72 F 
and move horizontally left to intersect the 50 per cent 
RH line (see dashed example on graph) then rise to the 
curve for 9 ft ceiling height, move horizontally left to 
the directrix and drop vertically to the lower left 
quadrant. Now re-enter the chart in the lower right 
quadrant at the 83 F surface temperature, rise to 72 F 
air temperature and move horizontally left to intersect 
the previously established vertical at a value of 
hw =0.086. Thus the transfer rate to the gas by radia- 
tion is 0.086(83 — 72) =0.95 Btu per sq ft. 


II. Carbon Dioxide. The emissive power for carbon 
dioxide is given by an equation similar to that for water 
vapor, but with an exponent of 5.3 and a different 
functional relationship between the coefficient ‘‘a”’ 
and the value of PL for CO,. The partial pressure of 
CO, in outside air is 0.0003 and in the air of an occupied 
space its partial pressure reaches an equilibrium value 
dependent on the ventilation rate. Taking 0.6 cfh as 
the COz output of an occupant and taking 10 cfm per 
occupant as the minimum outside air used for ventil- 
ation, the equilibrium CO, concentration, X, is given 
by 

0.0003 x 10 * €0 + 0.6 = €0 x 10X 

X = 0.0013 (or 0.13 per cent) 
Taking L =10, “‘a”’ is 7.6 x 10° and the value of the 
equivalent coefficient for exchange between a 120 F 
panel and 60 F gas is approximately 0.025 Btu per 
(hr) (sq ft) (F deg). Values of this coefficient greater 
than 0.025 are unlikely to occur in panel heating practice 
and since the coefficient is small with respect to usual 
values of the water vapor coefficient, it is suggested 
that a fixed conservative value of 0.02 be used for all 
average cases. 


Ill. Total Gaseous Radiation. An equivalent gaseous 
radiation coefficient, ig, can now be defined by the 
equation, 


hg = hy + 0.02......... mao ..(3) 


where 
hg = equivalent gaseous radiation coefficient, Btu per 
(sq ft) (hr) (F deg) 
hw = equivalent water vapor radiation coefficient, Btu per 
(sq ft) (hr) (F deg) 


where hy is determined by Fig. 1. For many practical 
problems, the coefficient can be further simplified by 


selecting representative average temperatures and 
thereafter neglecting the effect on h, of the temperature. 
Similarly, standard room conditions can be selected, the 
ceiling height fixed and a single value of h, thereby 
obtained which will be applicable to most problems 
For room air at 72 F, 50 per cent relative humidity with 
9 ft ceiling and the temperatures arbitrarily fixed at 
65 F and 90 F the value of hy from the graph (see 
dashed example line in Fig. 1) is 0.086 and the cor- 
responding value of the total gas coefficient h, is, 


hg >= 0.11 


When the statement of a problem does not permit exact 
evaluation of the conditions of gaseous radiant exchange, 
it is recommended that the value of the coefficient given 
previously be used. 

In similar manner, a fixed value of the equivalent 
radiation coefficient for transfer through a _ non- 
absorbing medium is frequently used. For the temper- 
ature range common in panel heating, the value of this 
constant has been taken as 1.08. Thus for an average 
room under average panel heating conditions, the effect 
of gaseous absorption is to reduce the energy exchange 
by radiation between the heating panel and the sur- 
roundings by 


0.11/1.08 = 10 per cent 


For convenience in the analyses of the following 
section, the difference between unity and the fraction 
of absorbed radiant energy will be defined as the 
transmissivity, Y; for standard conditions 90 per cent 
of the energy emitted is transmitted so the correspond- 
ing value of y is 0.90. 


Basic Exchange Equations with Gaseous 


Radiation Considered 


If all surfaces of practical importance were thermally 
black bodies, the gaseous radiation coefficient from the 
preceding section could be used as a direct indication 
of the importance of transfer between a surface and the 
ambient air. In many cases, however, thermally gray 
surfaces, and metallic surfaces of high reflectivity, 
must be considered. When these conditions occur, the 
importance of gaseous absorption increases at a very 
rapid rate since the average unit of thermal energy 
emitted by the source will traverse the space between 
source and receiver more than once. Hence equations 
must be established from which the additional in- 
crements of gaseous absorption, associated with inter- 
reflections and re-reflections in the system composed of 
source and receiving surfaces, can be evaluated, 

As in most practical problems, a satisfactory rational 
solution can only be obtained in terms of a simplifying 
idealization. The variety of shapes and surface charac- 
teristics of real rooms are so great, and the possible 
combinations so complex, that no accurate generalized 
solution can be found. Recourse is had, therefore, to an 
idealization which will give an approximation to results 
for the general case and an exact solution of certain 
particularly important boundary cases. Consider, for 
example, energy exchange between the shells of two 
concentric spheres: As the inzer sphere becomes small 
with respect to the outer, the ratio of surface areas 
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approaches zero and the system becomes equivalent to 
that represented by an element of area, dA;, of an 
enclosure; the quantity of energy initially emitted by 
dA, and later re-absorbed is negligible, but the in- 
fluence of reflectivity of the surroundings on total 
gaseous absorption remains great. If, however, the 
inner sphere becomes large with respect to the outer 
the fraction of energy reflected from A, and returning 
to A; approaches unity; this system becomes similar to 
one involving infinite parallel planes. 

For values of the area ratio between zero and unity, 
the concentric spheres can be shown to form a system 
similar to that of concentric cylinders of infinite length 
and they also form a system from which one can 
approximate the exchange of body heat between an 
occupant and a uniform surrounding. Thus an exact 
rational solution for the idealization of concentric 
spheres will be of value in approximating a solution to 
many practical problems. As a first step toward 
development of such a solution, it may be noted‘ that 
(A,/A2) of the energy reflected from Ag is returned in 
the direction of the inner sphere. 


1. To determine the net fraction, F;, of black body 
radiation initially emitted by the outside surface of a 
sphere of area A; and either absorbed by the inside 
surface of a larger concentric sphere of surface area A» 
or absorbed by the water vapor and carbon dioxide 
contained in the air in the space between the two 
spheres. Thus, 


Net initially emitted radiant energy leaving A; is the 
total emission from A; minus energy re-absorbed after 
reflection or, 

q7,"*@&~-@& 
now, ge, the emissive power =a,07),‘= EF, 


where, 
4, = emissivity of surface A, 
a, = emissivity of surface A» 
o = 0.173 X 10°8 


Energy striking A, for the first time and returned in 
the direction of A; is, 


Ey Ay y* (1—43) (A1/Aa) 


where, 
Y = transmissivity of the room air to radiant energy’s difference 
between unity and the gaseous absorption fraction. 


Energy striking A, for the first time and reflected in 
the direction of A; is, 


E, A, 7? (1 —ay) (1—A, A3) 


Energy striking A; for the second time after one 
reflection from A, and then returned in the direction 
of A, is, 


Ey Ay y® (1—03) # (1—Ay/Ag) (Ai /Ad) 


Energy striking A; for the second time after one 
reflection from A, and then reflected in the direction 


of Ag is, 
E, Ay v* (1—a3) * (1—Ay/A2)? 


_—— 


‘Heat Transfer Notes by Boelter, Cherry and Johnson. University of Call- 
fornia Press, Chapter XVIII, section 11d. 


The total energy returned in direction of A, | >r t, 
first time is then, 


Ey Ay 7? (1 —a,) (A, Ay| 1+, (1 —a,) (1—A, A;) +— 
Ey A, (1 — a3) (A, A 2) 

nm _— OS £8 se j n an 

PU mag En Alte ] 1—7 (1—«,) (1—Ay/Ay) 





The energy initially emitted by A; and leavin» fo; 
second time is, 


Ey A, y* (1 —a) (A, A;) (1 —a;,) 
1—y (1 a3) (1—Ay/ As) 





and the energy returned in the direction of A, 
second time is, 


Ey Ay 19 (10s) (As Aa) fap med he s/s 
1—y (1 —a,) (1—A, A) 1—y (1—e,) (1—A, A;) 





so the energy returned in the direction of A, for the 
nth time is, 
Ey A, y* (1—e) (Ay A;) y? (l—a,) (1—a,) (A, A 


1—y (i—a3) (1—Ay/A2) | 1-7 (1—«y) (1—A/A2) 





Thus the fotal energy initially emitted by A, and 
returned in the direction of A, after multiple reflection: 
is, 

EyAvt(ined(4/do J 
1—y (1—a_) (1—A,/A:2) ji- vy? (1—a,) (1—ag) (A, A 
1— +7 (1—a) (1—A, ‘A; 














or, 
EyAy 9? (16s) (Ay/As) 


1— + (1—«@3) (1—A1/As)— 7? (1—2;) (1—4) (A: /A2) 








and the energy re-absorbed is a; times the abovw 


quantity. Then the net fraction of black body energy 
leaving A; is, 
Re e,? y? (1—ay) (A, A:) 

1— vy (1—a4,) (1—A,/A2)— vy? (i—a@,) (Lae) (A, 


a} (Ite nf its (A, A: |- Gs 9 (A, AD} 
1—y (1-0) 1 (A1/Ad)¥7 (A1/As)—01 (Ax A.) ] 





F, =a, 





I= 


II. To determine the net fraction, Fr, of black bod) 
radiation initially emitted by the outside surface of 2 
sphere of area A, and absorbed by the inside surface o! 
a larger concentric sphere of surface area Az. 


Total energy received at Ag of that initially emitted 

by A; 

= (Direct from A, with zero to infinite inter-reflections at 4; 

+ (Second time from A; with zero to infinite inter-reflections 
at A 2) 

+ —— + — + 

+ ~~ times from Az with zero to infinite inter-reflection 
at As 


= (A) + (B) + ——————- + (N) 
By inspection (following the procedure of the derivation 


part I), 





E, A, y* (1—e) iu, A» | @s 
1—(1—a) vf 1-(4/49) | ) 





(A) = E; Ay y¥ 42+ 


y? (1—e3) (1—,) (A/a 
1—(1—«3) of 1-(4v/49) ]f 





(B) =(A) e 





(N) = (A) j ar 
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The total energy received at A; is then, 


EA," (1—ep[ 1-(A, Ad) Jes 





E,Aiy42 + 





1—(1—03)>[ 1-(4y/A) 








Te) =e) Av AD 
1—(1 —43)7 [ 1-1, A.) | 


and the net fraction of black body radiation emitted by 
A, which is absorbed by As is, 





{— 








4,497 











1=r(1—en)[ 1-(4, 'As)+(A1/Ad)—0,7(Ay A] 








(5) 








III. To determine the net fraction, F,, of black body 
radiation initially emitted by the outside surface of 
sphere A, and absorbed by the water vapor and carbon 
dioxide in the air in the space external to this sphere 
but inside a larger concentric sphere. 







and 


T10Nns 





The fraction of black body energy leaving A,, (1), less 
the fraction received at A», (IT), must be equal to the 
fraction absorbed, thus, 






Kaz | — Fr 





¢ Javea) 149(4, As) |-en0(4, Ay)—an 













. -- -—— -—-~- 6) 
I—v(1—a)f (A, As)+ 7A, A+s)—a,7(A, 2) 
bove . 
erg) IV. Check on the three basic equations:— 
1. If gaseous absorption is neglected Y = 1 and the equations 





hecome 








which is the shape factor for concentric spheres.5 






2. If the inner sphere is very small with respect to the outer, 


the ratio A, As; approaches zero and 







a,(1—y+<a7) 








+ ge SHE 71627) (Re) 
tted F, SS a 

POR. cs (A a eee (8b) 
ion . oy l—es) 

Fen l=) voce 8 











~ Imani —es 





10ns 







3. If the inner sphere is large with respect to the outer, the 
ratio 4, Ag approaches unity and 








a, (1— y°+a,7") ates 9a 


"Aue —a tina) eeeseeeneses 








1 







Fr “es? Yee ; , ; (9b) 


" I= tl—a) (1—e,;) . 










21 (1 —9*—437*— 037) (% 
i—y? (1 —a,) (1—a,) 


Fa 








‘Heat Transmission by McAdams (ist Edition, p. 54, case 5). 











Heating, Piping & Air Conditioning, November 1946—ASHVE Journal Section 


Applications of the Exchange Equations 


1. Influence of gaseous absorption in a room in which 
all surfaces are assumed perfect reflectors (ag=0) and 
the occupant is considered to have an emissivity of 
0.9:—To calculate the percentage of radiant energy 
emitted by the occupant and absorbed by the gas, 


1. If there were no gaseous absorption (Y = 1.0) the energy loss 
from the occupant would be (Equation 7), 


F, = 0 


2. With gaseous absorption, the loss is given by Equation 4 and 
Fq is equal to F;. The magnitude of the loss will depend on room 
size since for larger rooms the average unit of radiation will have 
to undergo a greater number of inter-reflections between room 
surfaces before being returned to the occupant. For a room 15 ft 
15 ft x 9 ft (having 990 sq ft of surface area): By Equation 4, 
F, = 0.9 X 0.802, or 80 per cent is absorbed. 


Il. Radiant loss from occupant to an enclosure hav- 
ing a reflectivity of 90 per cent. (Size 15 ft x 15 ft x 9 ft). 


By Fquation 6, Fa = 0.9 * 0.503 
By Equation A Ky 0.9 0.445 
Loss 0.9 0.948 or 95 per cent of emitted 
energy 


III. Radiant loss from occupant to an enclosure 
(15 ft x 15 ft x 9 ft) having a reflectivity of 80 per cent. 


By Equation 4, F,=0.9 x 0.98 or 98 per cent of emitted energy 


This case represents conditions comparable to the best 
obtainable with reflective surfacings. Although reflec- 
tivities in excess of 80 per cent are available, such 
materials are unsuitable for use on floors and even if all 
walls and the ceiling (ignoring, for the moment, 
windows) were covered with such surfacing, the 
equivalent reflectivity of the surrounding surfaces would, 
in almost every case, be less than 80 per cent. 





Summary and Conclusion 


It is a popular misconception that separating distance 
(aside from its effect on shape factor) does not affect 
the rate of radiant exchange between two surfaces. 
Actually, radiant exchange decreases as distance in- 
creases because of absorption by the carbon dioxide and 
water vapor present in the intervening air space. A 
graphical solution is presented from which the equiva- 
lent coefficient for gaseous radiant exchange can be 
evaluated as a function of separating distance, vapor 
pressure (expressed in terms of room air temperature 
and of relative humidity) and surface temperatures. 
Equations are developed to permit evaluation of 
radiant exchange between certain systems of surfaces 
when they are reflective and are separated by an 
absorbing medium. 


Gaseous radiation does not appreciably affect either 
the panel size or panel rating for an ordinary panel 
heating system, but it does reduce the effectiveness of 
local (direct transfer) panels by about 10 per cent. 
Because of cumulative absorption as associated with 
multiple reflections, gaseous radiation is responsible for 
reducing the effectiveness of reflective surfaces (when 
used as room surfacing in an attempt to reduce radiant 
body heat loss) to a negligible value; thus use of com- 
mercial foil for surfacing a room larger than 15 ft x 15 ft 
x 9 ft would conserve only about 2 per cent (3 Btu per 


hr) of body heat. 





























Throw of Air from Slots and Jet:; 


By Richard D. Madison* and Walter R. Elliot**, Buffalo, N. Y. 


«ae the ASHVE cooperative 
research work of G. L. Tuve, G. B. 
Priester and D. K. Wright, Jr. at 
Case School of Applied Science’ 
as a source of data the authors 
have developed two charts which 
are designed to provide graphical 
solution of problems involving the 
determination of the throw of air 
from slots and jets; the residual 
velocity ; and the size of openings. 
The charts apply only to air dis- 
charging into room air of same 
temperature as the stream. They 
can be used to determine the 
throw of air and entrainment ra- 
tio for jets and slots with aspect 
ratios up to 40:1 with initial veloc- 
ities of 1000 to 6000 fpm and with 
residual velocities of 100 to 1000 
fpm. 


Air Flow from Slots and Jets 


The following facts have been 
ascertained with regard to the flow 
of air from slots and jets*® 


1. The length of the throw of a stream 
of air issuing from a slot, and the shape 


“Research Engineer, Buffalo Forge Co. Mem- 
ber of ASHVE. 

**Dept. of Experimental Engineering, Buffalo 
Forge Co. 

1ASHVE Resgarcu Report No. 1204—En- 
trainment and Jet- ane, Aan of Air Streams, 
by G. L. Tuve, Priester and D. K. 
Wright, Jr. (ASHVE Transactions, Vol. 48, 

245 ivVE Researcn Report No. 1248—Con 
trol of Air-Streams in Large Epacee, by G. L 
Tuve and G. B. Priester. (ASHVE Trans 
actions, Vol. 50, 1944, p. 153.) 

Loc. Cit. See Notes 1 and 2. 
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SUMMARY—Solution of air dis- 
tribution problems involving deter- 
mination of residual velocity, en- 
trainment ratio, effective diameter, 
size of openings for jets and slots 
having aspect ratios up to 40:1 will 
be simplified by use of the charts 
presented in this paper. These 
charts are based upon data given 
in previous reports of ASHVE co- 
operative research at Case School 
of Applied Science. 


of the stream are nearly independent 
of the shape of the outlet. 


2. Beyond 20 diameters from the out- 
let as long as the maximum residual 
velocity of the air stream is over 500 
fpm, the residual velocity is directly 
proportional to the outlet velocity and 
inversely proportional to the distance 
from the outlet. With a maximum re- 
sidual velocity below 500 fpm a suitable 
correction factor is incorporated into the 


value of K. 


3. The ratio of the maximum residual 
velocity to the average residual velocity 
of an air stream varies from about 2.4: 
1 to 3:1 depending on the measuring in- 
strument used. 


4. The coefficient of discharge for a 
sharp-edged opening is about 0.61 for 
round openings and increases with in- 
creasing aspect ratio. The coefficient of 
discharge for standard grilles is consid- 
erably higher, and for orifices with well- 
rounded entrances, approaches unity. 


Fig. 1 — Relation be- 
tween initial velocity, re- 
sidual velocity, entrain- 

ment ratio and throw of 
air from jets and slots 


5. The angle of divergence of | \¢ a, 
jet is practically constant regar 
the aspect ratio of the opening. 


Development of Charts 


The fundamental equation 
which the curves in Fig. | were 
plotted are: 


_ K VovAe 
Vr= y 


Entrainment Ratio 


EL ’ 
4.0.35 X 
RXV fa 7a5* ‘ ] 


(with 20 deg jet angle 


where 


V;=maximum residual velo 
air stream, fpm 

Vo = Average initial velocity 
outlet, fpm 

K=Constant of proportio: 
given in the original paper ir 
tabular form and us 
plotting the curves 


A,.=Effective area of outlet 


R=Ratio of maximum resid 
velocity to average r 
velocity 


X =Normal distance fron 
face, ft 


Elimination of X from the tore 
going equations and insertion « 
an average value for R as obtained 
by several investigators independ- 
ently results in: 


Entrainment Ratio= 


V, V; 
0.3147] 1.12+0.35 K(<2) ] 
v V; 


Oo 


As established in the original re- 
search work K is a direct function 
ef (Vo/V-) and therefore the en- 
trainment ratio is a function of 
(Vo/V,). Equation 3 is plotted in 
Fig. 1 with V, as the abscissa and 
entrainment ratio as the ordinate 
with curves representing V9 sloping 
downward to the right. 


The length of throw in effective 
diameters can be obtained by sub 
stituting the effective diameter D. 
for the effective area in Equation ! 
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Fig. 2~Effective diameter for round and rectangular air openings having plenum 
approach 


The curves of effective diameter 
slope upward to the right on Fig. 1. 
Equation 1 may be rewritten 





y 
=0.886K TP Vv coeff. of discharge 
r 


where 
D=actual diam of opening 
The distance in effective diameters = 


Xx xX 


Dv coeff. of discharge _ De 





V, 
a). re (5) 
V 


r 


vhere j : 
D. = effective diam. 





Dv coeff. of discharge 


>. 


V 
As in Equation 3, K is a function of — 


Vr 
xX. : Vo 
and hence — is a function only of —. 
e r 


The effective diameter of an op- 
ening of any shape may be obtained 
without calculating the area of the 
opening or substituting a value 
for K, by use of Fig. 2 which has 
been constructed for graphical de- 
termination of the effective diam- 
eter for an opening of any aspect 
ratio. For example: For an orifice 
6 in. in actual diameter read as an 
abscissa, an effective diameter of 
4.7 in. is read vertically above at 
the intersection of the vertical 6 in. 
diameter line with the 4.7 in. ef- 
fective diameter line and _ the 
equivalent round opening line. 
Also, as read from Fig. 2, a slot 3 
in. x 20 in. has an effective diam- 
eter of 6.9 in. The charts as plotted 
are for use with sharp-edged ori- 
fices or slots, and include the co- 
efficient of discharge. If air is dis- 
charged from an orifice with a well- 
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rounded entrance or from a length 
of straight duct, the coefficient of 
discharge is unity and the actual 
area of the opening is the effective 
area. For such rectangular open- 
ings the effective diameter is the 
diameter of a circle with an area 
equal to the actual area of the rec- 
tangle. 


Illustrative Examples 


The following examples will 
illustrate the use of the charts: 


Example 1: Air is delivered to a cooler 
through independent slots each 24 in. x 
2 in. with an initial velocity of 2000 
fpm. Determine the maximum residual 
velocity and the entrainment ratio at a 
distance of 15 ft from the slot. 

From Fig. 2 the effective diameter = 
6.2 in. = 0.52 ft. The number of effective 
diameters in 15 ft = 15/0.52 = 28.8. 

From Fig. 1 at 2000 ft initial velocity 
and 28.8 effective diameters read en- 
trainment ratio = 6.6 and maximum 
residual velocity = 390 fpm. From tests 
it has been shown that the average re- 
sidual velocity may be taken as 1/3 of 
the maximum or 130 fpm in this case. 


Example 2: Using the data from Ex- 
ample 1 determine the distance at which 
the maximum residual velocity will be 150 
fpm. 


From Fig. 1 at V, = 2000 and V, = 
150, the number of effective diameters 
is read directly as 73 and the throw of the 
air is therefore 73 *K 0.52 = 38 ft. 


Example 3: Air issues from a round ori- 
fice plate with an initial average velocity of 
4000 fpm. It is to have a maximum residual 
velocity of 400 fpm at a distance of 30 ft 
from the opening. Calculate the size of 
opening required and the entrainment 
ratio. 


On Fig. 1 at the intersection of the 
curve of 4000 fpm and residual velocity 
of 400 fpm, the entrainment ratio is read 
directly as 15 and the effective diameters 
of throw = 55. 


Since 55 effective diameters are equal 
to 30 ft as required, 1 effective diameter 


30 
—=— = 0.545 ft. or 6.56 in. 
55 


On Fig. 2 vertically below intersection 
of 6.56 in. effective diameter line and 
equivalent round opening line read 8.5 
in. in lower margin. 


Example 4: A jet of air issues from a 
pipe or from an orifice having a well- 
rounded entrance (coefficient of discharge 
= 1.0) and delivers air with the same 
velocities and with the same throw as in 
Example 3. What is the required diameter? 

In this case since the coefficient of dis- 
charge is unity, the effective diameter of 
the jet is the actual diameter of the pipe 
or orifice, or 6.56 in., as obtained in Es- 
ample 3. 
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EXECUTIVE COMMITTEE PLANS 1947 RESEARCH PROGRAM 
AND ADOPTS BUDGET 


Maoernsc at Cleveland on September 21, 1946 under the pages. One important problem to be attacked is the pre] 


Chairmanship of L. P. Saunders, the Research Executive Com- of comprehensive and 


mittee approved the budget for research operations in the 1947 


fiscal period. 


Work at the Laboratory in Cleveland during 1947 will include 
the continuation of experimental studies on solar radiation 
transmission and heat transfer coefficients for plain and ribbed 
surfaces; the completion of studies on the volumetric specific 
heat, emissivity, and absorptivity of building materials and the 
development of design tables for periodic heat flow through 


building construction. Studies 
will be made on friction in 
square and rectangular ducts 
and in various types of fittings, 
using equipment now being 
assembled at the Laboratory. 
Studies on barometric dampers 
will be continued, and it is ex 
pected that a special research 
bulletin on flow losses in con- 
duits will be completed. Plans 
for Laboratory activities in the 
field of radiant heating are dis 
cussed elsewhere on these 





G. L. Tuve 


Research Executive Committee 








| 


L. P. Saunders T. H. Urdahl 


Chairman Vice Chairman 





W. E. Zieber 





statistically-sound weather desi 
for areas covered by a large number of the principal 
stations throughout the country. 

At the cooperating institutions, sudies on air distr 
from slots and grilles will be actively pursued at Cas« 
while at Kansas State College fundamental studies 
downblow of air streams are to be continued. Work on t 
transfer coefficients of Freon refrigerants will also cont 
Case School. At the University of Toronto studies 


measurement of the dew 
of air-vapor mixtures 
completed. The Universit 
Illinois Medical Schoo! 
cago will continue the 
tant studies on enterin; 
leaving shock effect 

Other projects of 
and practical value 
membership are in th 
ning stage; they will 
vated as funds and 
permit. 





L. N. Hunter 








PLAN TO VISIT THE RESEARCH LABORATORY IN JANUARY 
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THE IMPORTANCE OF SCIENTIFIC 


hough there are said to be at least 2,264 industrial research 
jaboratories in this country, too many corporations have set up 
what they call research laboratories, which are merely develop- 
mental and trouble shooting laboratories. It is not easy for a 
board of directors to decide to invest funds, labor, and equip- 
ment when some direct, immediate return cannot be seen; yet 
that type of faith and imagination is what is required if the 
greatest financial return is to be realized. The greatest practical 
returns from research come when one is willing to cast his 
bread upon the waters and relax, as far as that particular bread 
ig concerned, secure in the knowledge that eventually it will 
return manyfold. 

In years past, it was difficult to convince a board of direc- 
tors that they should make contributions which would enable 
a dreamy scientist to work in his laboratory at whatever he 
pleased. If they had not come to see that no apparently isolated 
fact is useless, and that the non-availability of any particular bit 
of information may later make impossible the solution of a 


*Extracted from a talk by Dean George R. Harrison, Massachusetts Institute 
of Technology. 


RADIATION AND COMFORT 


The Technical Advisory Committee on Radiation and Com- 
fort met at the ASH VE Laboratory, Cleveland on September 
21 under the Chairmanship of J. C. Fitts. Members of the com- 
mittee on Panel Heating of the Heating, Piping and Air Condi- 
tioning Contractors National As- 
sociation and a representative 
of the National Research Council 
of Canada joined in the discus- 
sions. 


The committee agreed that 
the most urgent problem fac- 
ing the industry today was the 
development of practical and 
generally acceptable design 
data for radiant heating in- 
stallations. This can be aided 
by the close cooperation of in- 
terested parties and the pool- 
ing of all available informa- 
tion. The committee recom- 
mended that a careful search of the literature and a survey of 
the activities of all those working in the field be undertaken 
before any additional experimental program is planned for 
the Laboratory. 





J. C. Fitts 


Chairman 


Field studies in homes using radiant heating are planned for 
the winter of 1946-47. 


The National Research Council of Canada has erected two test 
rooms to study the various methods used in radiant heating, 
and studies will be made under the severe winter conditions 
usually experienced in Ottawa. 


The Committee on Research has a research program on radi- 
ant heating under way at Manhattan, Kansas under a coopera- 
tive agreement with Kansas State College. A test room, 10 ft 
6 in. square, has been built within a larger room and equip- 
ment installed to control the surface temperatures of the floor 
and of any one wall or the ceiling. When instrumentation is 
completed, tests to determine sensory reactions to a variety of 
conditions will be undertaken. During the construction of the 
room, Prof. Linn Helander and his colleagues have been carry- 
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specific problem, American prosperity would be on a far lower 
level than it is. 

Fundamental research is now, however, becoming a profit- 
able undertaking for some of the larger corporations. 

When someone succeeds in inventing a gun which will shoot 
a bullet around a corner, it may become reasonable to expect 
to predict the outcome of any individual piece of research—that 
is, of real research as distinct from mere development. Progress 
in science is almost always made around corners instead of 
in straight lines. Most great discoveries have been made out of 
the corner of someone’s eye. The most successful research 
laboratories are those in which funds are allotted to support 
research activities, a crew is set to work, and then everyone 
stops worrying about whether any particular job is going to 
pay back its cost in one year or ever. 

Several years ago, Dr. Karl Compton told the National Asso- 
ciation of Manufacturers that 2 per cent of the gross income of 
any industry could be expended effectively on research. Since 
then, this advice has been amply borne out, and the world has 
been plunged into a war in which the value of research has been 
demonstrated for all to see, as the strength of nations has been 
primarily their scientific and industrial strength. 





ing on theoretical studies on the emissivity of unheated surfaces 
as a factor in the design of radiant heating systems. Reports 
are now in preparation. 
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ARMY LABORATORY TO STUDY MAN'S 
PHYSIOLOGICAL NEEDS?+ 


In order to provide the clothing and equipment designers 
with fundamental information, the Quartermaster Corps has 
established and is expanding in the postwar era a basic labora- 
tory for investigation of physiology and the environmental 
protection of man. In the study of the greatest engineering 
mechanism of all, the human body, we are finding out daily 
new facts, many of which upset our preconceived notions. How 
many realize that under hot humid conditions we may give off 
as much as two liters of sweat per hour? The interaction of 
clothing on this process of perspiration may be of major impor- 
tance in solving the problem of heat prostration. Even sitting 
in relative comfort and equilibrium, an individual gives off close 
to 500 grains of water vapor per hour! If the process of evapo- 
ration is unduly accelerated, one feels cold; under similar con- 
ditions the soldier may become a casualty. 


On the other hand, if normal perspiration is not allowed to 
pass away, it collects in the clothing as condensed moisture and 
lowers the insulation value. Everyone has experienced condi- 
tions where he felt wetter from body moisture inside an 
impermeable raincoat than would seem possible by standing 
unprotected in the rain. This factor is intimately connected 
with one of the most serious medical problems of troops in wet- 
cold conditions, which is known popularly as trench foot. Heat 
transfer, vapor pressure, moisture-vapor transfer, K factor, 
latent heat, thermodynamics, common phrases in the vocabu- 
lary of the power-plant engineer, have become the very basis 
for scientific clothing design. 


tExtract from address by Col. William H. McLean, Research and Develop- 
ment Branch Office of Quartermaster General, U. S. Army, Washi ly 
D. C., delivered at the Annual Meeting of the American Society of Mechani- 
cal Engineers, November 1945, New York, N. Y. 








PLAN TO VISIT THE RESEARCH LABORATORY IN JANUARY 
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Puans are well under way ac- 


cording to D. L. Taze, general 
chairman, Committee on Arrange- 
ments, for the 53rd Annual Meet 
ing to be held at the Hotel Statler, 
Cleveland, Ohio, January 27-30, 
1947, and for the 7th International 
Heating, Ventilating Exposition 
to be held at Lakeside Hall. 
Members are urged not to delay 
in making their hotel and trans- 
portation reservations and their 
plans to “come to Cleveland” for 
the Annual Meeting and for the 
first postwar Heating, Ventilating 
and Air Conditioning Exposition. 
There is a great deal to see in 
Cleveland, which is celebrating its 
150th anniversary in 1946. Since 
Voses Cleaveland first set foot on 
Cleveland’s soil in 1796, it has 
grown from a single log cabin toa 
bustling metropolis of a million 
and a quarter people, a cosmopoli- 
tan center of sky scrapers, indus- 
trial center, parks and much that 
is appealing to the visitor. It is the 
sixth largest city in the United 
States and the Terminal Tower, 
one of its skyscrapers, will be re- 
membered as the seventh tallest 
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2 Terminal Tower 


building in the world. It overlooks 
Public Square. 

The Cleveland Municipal Air- 
port is one of the largest and busi- 
est municipally owned airports in 
the world covering an area of over 
1000 acres. At the western end of 
the airport is the new government 
airplane engine research labora- 
tory, largest of its kind in the 
world, which the members can put 
down as one of the things to see 
while in Cleveland. 

Coinciding with the dates of the 
Annual Meeting and Exposition 
are the dates of the National Warm 
Air Heating and Air Conditioning 
Association, which will meet at the 
Hotel Cleveland. 

A variety of subjects has been 
selected by the Meetings Commit- 
tee for presentation at the techni- 
cal sessions, at which Pres. Alfred 
J. Offner will preside. Radiant 
heating, atmospheric environment 
in relation to comfort and health, 
transmission of odors, air flow in 
duct openings, methods of deter- 
mining health hazards, and other 
subjects will be among the topics 
of discussion. There will also be 


MAKE PLANS NOW: 


to 


“COME TO CLEVELAND’ 


for the 


ASHVE ANNUAL MEETING 


and the 


HEATING AND VENTILATING 


EXPOSITION 


January, 1947 


a panel and radiant heating for: 
as well as a joint session wit! 
National Warm Air Heating and A 
Conditioning Association. 


Those who plan to attend the 
Exposition at Lakeside Hal! wil 
learn how much has been gain: 
the industrial world by the exten 
Sive experience gained during the 
war to bring forth improvement: 
of many kinds and learn of the s« 
entific advances that have bee: 
made to meet the economic d 
mands caused by altered manu! 
turing conditions. 


President Offner, chairn 
the Advisory Committee of! 
Exposition, will have Dr. 
Woods and Prof. G. L. Tu 
vice chairmen on the Committ 
Others representing the So 
serving on the Advisory Commit 
tee are: Messrs. H. R. Allo 
T. Avery, F. R. Bishop, A. \\ 
wards, John .Paul Jones, |! 
Saunders, Herman Seelbac! 
and J. E. Wilhelm. The leading 
engineering societies and associa 
tions will also be represente 


The leading manufactur« 
the country will haye on displa) 
the largest showing of equipmen' 
in the history of the industry, ac 
cording to an announcement }) 
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‘harles F. Roth, manager of the 
Exposition, and E. K. Stevens, 
_ssociate Manager. 

The Northern Ohio Chapter is 
leaving nothing undone so that 
your visit to Cleveland will be a 
memorable one. So plan now to 
“come to Cleveland” in January. 







OMMITTEE ON ARRANGEMENTS 


D. L. Taze, General Chairman 
Honorary Chairmen 


T. Avery C.F. Eveleth G.L. Tuve 
Vice Chairmen 
E. B. Cary F. A. Kitchen 


P. D, Gayman L. S. Ries 
J. M. Black, Secretary 
Banquet—John James, Chairman ; Wal- 
ter Baggaley, Vice Chairman ; R. W. Dick- 
son, Jr., D. Gladieux, D. E. Mannen, E. W. 
Philips, W. B. Watterson, R. A. Wilson. 
Entertainment—R. L. Clark, Chair- 
man: S. R. Guilbert, L. H. Pogalies, E. J. 


Sable 


Finance—E. F. Morse, Chairman; H. W. Heisterkamp, J. F. 


Platz, J. A. Schurman, A, L. Vanderhoof. 
Inspection—L. G. Powers, Chairman; W. M. Rowe, Vice 
hairman ; K. A. Gottschalk, L. H. Jackett, W. P. Miller. 
Laboratory Reception—C. M. Humphreys, Chairman; R. M. 
Conner, G. V. Parmelee, J. J. LaSalvia, R. F. Stamberger. 
Ladies—R. H. Cutting, Chairman; Mrs. R. H. Cutting, Mrs. 
L. T. Avery, Mrs. P. D. Gayman, Mrs. C. M. Humphreys, Mr. and 
Mrs. J. P. Jones, Mr. and Mrs. W. R. Rhoton, Mrs. L. S. Ries, Mrs. 
Cyril Tasker, Mrs. G. L. Tuve. 





Aerial View of Downtown Cleveland 


Publicity—W. R. Moore, Chairman ; K. T. Davis, W. E 
R. A. Jack, John Richmond. 

Reception—J. E. Wilhelm, Chairman; G. P. Nachman, Vice 
Chairman ; J. L. Foley, J. L. Frisse, C. L. Grandstaff, H. L. Repp, 
W. R. Rhoton, L. E. Slawson, H. E. Wetzell, H. K. Jennings 
(Cincinnati Chapter), R. B. Breneman (Central Ohio Chapter). 

Sessions—R. L. Byers, Chairman; E. E. Maurer, Vice Chair- 
man; P. M. Berry, J. C. Boehm, Jr., L. C. Burkes, H. F. Curtis, 
T. D. Dravage, J. K. Kinkaid, A. E. Lavelle, H. A. Tolerton. 

Transportation—R. E. Sherman, Chairman; L. W. Dunbar, 
P. B. Fleming. J. A. Hall, C. A. McKeeman, C. R. Matthews 


Eynon, 


Tentative Program for the 53rd Annual Meeting 
AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
January 26-30, 1947 


Hotel Statler 


Sunday, January 26 


10:00 a.m. Committee Meetings 
1:00 pm. Recistration (Hotel Statler) 
1:30 pm. Council Meeting 
2:00 p.m. Committee Meetings 
Monday, January 27 
8:30 am. RecrstratTion (Hotel Statler) 
9:30 am. Openinc Session (Research Laboratory) 
Dedication of Research Laboratory 
Reports of Officers 
Reports of Committees 
Report of Tellers of Election 
12:00 noon Luncheon 
2:00 p.m. Opening of Exposition (Lakeside Hall) 
2:30 p.m. Chapter Delegates Meeting 
3:00 p.m. Inspection Trips 
):30 p.m. Informal Party and Entertainment 
Tuesday, January 28 
5:30 am. Recistration (Hotel Statler) 
/0 am. Trecunicart Session (Hotel Statler) 
(3 Technical Papers) 
12:00 noon Exposition (Lakeside Hall) 


Cleveland, Ohio 


2:00 p.m. PANEL AND Rapiant Heatinc Forum 
(2 Technical Papers) 

5:30 p.m. Cocktail Hour 

6:30 p.m. Past Presidents’ Dinner 


Wednesday, January 29 


Recistration (Hotel Statler) 
TECHNICAL Session (Hotel Statler) 


§ :30 a.m. 

9:30 a.m 
(3 Technical Papers) 

2:00 noon Exposition (Lakeside Hall) 

1:30 p.m. Inspection Trips 

) 


00 p.m. Chapter Delegates Meeting 


7:00 p.m. Annual Banquet 
Toastmaster 
Presentation of Past President's Emblem 
Thursday, January 30 

9:30 am. Tecunicat Session (Hotel Statler) 


(3 Technical Papers) 

Unfinished Business—New Business 
Installation of Officers 

12:00 noon Exposition (Lakeside Hall) 


2:30 p.m. 


~ 


Joint Sesston—National Warm Air Heating and Air 


Conditioning Association 
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NOMINEES FOR COUNCIL 


(Three-Year Term) 





M. W. Bishop, Milwaukee, 
Wis., was born in Corbin, Ky., 
where he received his early educa- 
tion. He attended Winchester 
(Ky.) High School and was grad- 
uated from Purdue University, 
Lafayette, Ind., in 1930 with a 
B.S. degree in electrical engineer- 


ing. 
Following his graduation he be- 
came sales engineer for the Amer- 





M. W. Bishop 
Milwaukee, Wis. 


ican Blower Corp., Chicago, cover- 
ing engineering application and 
sale of fan, blower and air condi- 
tioning equipment. He was trans- 
ferred to the Milwaukee office in 
September 1942. 


He joined the ASHVE in 1935 
as a Junior Member, advancing to 
Associate in 1939 and finally to full 
membership in 1942. He served as 
secretary and vice president of the 
Illinois Chapter during the years 
from 1938 to 1943 and as a mem- 
ber of its Board of Governors in 
1937. When he was transferred to 
the Milwaukee office he became 
affiliated with the Wisconsin 
Chapter and served as its secre- 
tary in 1944 and 1945 and as vice 
president in 1946. 


Mr. Bishop served as a member 
of the Resolutions Committee in 
1941 and 1942, as secretary and 
chairman of the Nominating Com- 
mittee representing the Illinois 
Chapter and as a member of the 
Constitution and By-Laws Com- 
mittee. He is now serving as Wis- 
consin Chapter representative on 
the Nominating Committee. Mr. 
Bishop is a member of the Sigma 
Nu Fraternity. 
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C. F. Boester, Lafayette, Ind., 
Housing Research Executive, Re- 
search Foundation, Purdue Uni- 
versity, was born in Chicago, III. 
and attended public schools in St. 
Louis. 


In 1930 he opened an engineer- 
ing and contracting business and 
in 1935 he became air conditioning 
engineer for City Ice and Fuel Co., 
St. Louis, where he was in charge 
of the air conditioning department 
and engaged in the research and 
design of ice actuated cooling sys- 
tems. 


From 1937 to 1939 he devoted 
much of his time to research and 
development work in air condi- 
tioning, and then joined the Marlo 
Coil Co., St. Louis. On July 1, 
1939 he became Director of Hous- 





C. F. Boester 
Lafayette, Ind. 


ing Research at Purdue Univer- 
sity. 


At Purdue he designed and per- 
fected an air conditioning blanket 
used in hospitals in connection 
with fever therapy treatments and 
he holds many patents in the fields 
of air conditioning, refrigerating 
and heat transfer. 


In 1943 Mr. Boester was chosen 
one of the ten outstanding young 
men of the year by Future maga- 
zine, official publication of the 
U. S. Junior Chamber of Com- 
merce. 


He joined the Society in 1936 as 
an Associate member and in 1939 
he became a Member. When in St. 
Louis he served as treasurer, sec- 
retary, vice president and presi- 
dent of the St. Louis Chapter, as 
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well as serving as a memb« 


Board of Governors and on may 


of its committees. He was ; 
ber of the Society’s Nomina 
Committee from 1939-194 
served a three-year term as 


P 
ting 


ar 
4 


ber of the Committee on Re««a;, 


He served as chairman of 
search Finance Committ: 
also on many of the R« 


ar 


Technical Advisory Committe 


Mr. Boester has written a 


for many of the trade publicatio: 


He is now affiliated with th: 
diana Chapter of the ASH\ |! 


Leo Hungerford, Los Angele, 


Calif.. was born at Elsie, Mi 
where he received his early « 


tion. 


Cc 


ee 
He was graduated from t 
University of Detroit in 1914 wit 


a C.E. degree in civil engineering 


In 1924 he was appointed chiet e: 


gineer for Fox West Coast Theat 


ers 


Los Angeles, and in 1932 he becar 
general manager for the Pacific Ei 


tric and Mechanical Co., In 
president of the company in 1933 





Leo Hungerford 
Los Angeles, Calif. 


was named manager of the Air | 


ditioning Department of the Frigi 


aire Corp., Los Angeles in 193 
in 1937 he was appointed ma’ 


He 


of the Air Conditioning Division 


Delco-Frigidaire Corp., Hollywood 


In 1939 he became sales m: 
for Utility Fan Corp., which : 
the Utility Appliance Corp 
Angeles. 


He joined the ASH VE in 1950 
has been active in the Southern 
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fornia Chapter since its organization 
that year. He served as its treasurer 
for the first four years of the Chap- 
ter’s existence, as its vice president 
in 1935 and again in 1943, and as its 
president in 1936 and again in 1944, 
as well as serving the Chapter as sec- 
retary in 1941 and 1942 and a mem- 
per of its Board of Governors in 1937 
and 1945. Mr. Hungerford was also 
Chapter representative on the Nomi- 
nating Committee in 1944 and is 
serving as chairman of the Chapter 
Membership Committee in 1946. 


R. F. Taylor, Houston, Tex., 
born in Toronto, Canada, attended 
government schools, Glen Lyn 
College and Pietermaritzburg 





R. F. Taylor 
Houston, Tex. 


College in South Africa. He en- 
tered the building field with Smith, 
Rea and Lovitt, architects, Kansas 
City. This association was inter- 
rupted, however, when he enlisted 
in 1917 in the U. S. Army, trained 
with the 110th Engineers at Fort 
Sill, Okla., and served 12 months 
overseas. 


In April 1920 he organized the 
firm of Taylor and Downes, con- 
sulting engineers in Dallas, Tex. 
and in 1922 he opened his own 
office which has been responsible 
lor the engineering of 500 build- 
ings of all types, including the 34- 
story Gulf Building and the 17- 
story air conditioned Humble 
Building in Houston, the 30-story 
tower and other buildings at the 
University of Texas. Among other 
projects are the majority of Dallas 
schools, the Caddo Parish Court 
House, Shreveport, La., Maricopa 
County Court House, Phoenix, 
Ariz., and several air conditioned 
theaters in Texas. 


Mr. Taylor joined the Society in 
1915 and is one of the Charter 
members of the Kansas City Chap- 
ter. When the Texas Chapter was 
first organized in 1937 he served as 
its president, then when the 
Chapter was divided into the 
North Texas and South Texas 
Chapters he again served as presi- 
dent of the South Texas Chapter 
in 1939. He also served as a mem- 
ber of its Board of Governors in 
1940, 1943 and 1944 and on numer- 
ous chapter committees. He is also 
a member of the 1946 Chapter Re- 
lations Committee. 


INTERNATIONAL STANDARDS 
ASSOCIATION 


Dr. P. G. Agnew, chairman of the 
two-man American delegation to the 
forthcoming meeting in London of 
representatives of 20 countries en- 
gaged in setting up the new /nter- 
national Standards Association to 
coordinate standardization work 
throughout the world, sailed aboard 
the Scythia for Europe on October 
8th. 

Dr. Agnew, vice president and 
secretary of the American Standards 
Association, met the other American 
delegate in London, E. C. Crittenden, 
associate director, National Bureau 
of Standards, Washington, D. C., and 
ex-officio chairman of the ASA 
Standards Council, where they at- 
tended the meetings from October 
14-26, at the Institution of Civil En- 
gineers, Westminster, London. 

In addition to the United States 
the following countries were repre- 
sented: Australia, Belgium, Brazil, 
Canada, Chile, China, Czechoslo- 
vakia, Denmark, France, Great 
Britain, India, Mexico, Netherlands, 
New Zealand, Norway, Poland, 
South Africa, Sweden, and the 
U.S.R.R. 

Representatives from nine of these 
countries met in Paris in July at 
which preliminary organization steps 
were taken. Delegates to this meet- 
ing represented an emergency war 
time body. 

Due to the great demand for an 
international organization for the 
purpose of developing standards, 
numerous projects already have been 
referred to the new group for action, 
which will be taken as soon as the 
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formal organization is completed. 
Among those suggested for consider- 
ation by the American Standards 
Association are a number in the field 
of standards for motion pictures, tex- 
tile test methods, chemical methods, 
and a standard definition for the term 
rayon. 


1. B. HELBURN IN NEW POST 


The appointment of I. B. Hel- 
burn, Cincinnati, Ohio, as a new 
representative for the American 
Air Filter Co., Inc., Louisville, 
Ky., has just been announced by 
the company. Mr. Helburn’s ter- 
ritory will include Cincinnati and 
Southern Ohio, and he will oper- 
ate under the firm name of Hel- 
burn Engineering with offices at 





I. B. Helburn 


406 Elm St., Cincinnati. He has 
been connected with the filter firm 
for the last 22 years, serving in 
various capacities both in the main 
office and plant in Louisville and 
Cincinnati. 

He was born at Stanford, Ky., 
and was graduated from the Uni- 
versity of Kentucky with a B.M.E. 
degree. He specialized in thermo- 
dynamics, laboratory research, 
testing of heat power plant equip- 
ment, and made studies on meth- 
ods of dust determination. During 
the First World War he served as 
a member of the A.E.F. 

He joined the ASHVE in 1927 
and has been active in Cincinnati 
Chapter activities, serving as vice 
president and president of the 
Chapter in 1936 and 1937. He was 
instrumental in bringing two of 
the Society’s Annual Meetings to 
Cincinnati, the 39th and the 49th 
in 1933 and 1943. Mr. Helburn is 
also a member of the American 
Foundrymen’s Association and a 
member of Tau Beta Pi, national 
scholastic honorary fraternity. 
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URDAHL & EVERETTS 
FORM PARTNERSHIP 


Capt. Thomas H. Urdahl, 
USNR, and Comdr. John Everetts, 
Jr.. USNR, members of the 
ASHVE, recently released to inac- 
tive duty by the Navy, have joined 
forces as consulting engineers, 
specializing in problems associ- 
ated with air conditioning, indus- 
trial drying and dehumidification. 

Offices have been established at 
212 Mission St., San Francisco 5, 
Calif., under the direction of Mr. 
Everetts, and a temporary office at 
726 Jackson Place, N.W., Wash- 
ington 6, D. C., under direction of 
Mr. Urdahl. 

Mr. Urdahl, in private practice 
of engineering since 1926, was 
commissioned a Lieutenant Com- 
mander in the Naval Reserve in 
November 1939, was on active 
duty in the Bureau of Ships from 
February 1941 until August 1946, 
and served as Head of the Air Con- 
ditioning Section, with responsi- 
bility of air conditioning, ventilat- 
ing and heating of all vessels in the 
United States fleet. 

Mr. Everetts was commissioned 
a Lieutenant in the Naval Reserve 
in July 1942 and was assigned to 
duty in the Bureau of Ships, 
where he served as west coast rep- 
resentative of the Air Condition- 
ing Section, making his headquar- 
ters in San Francisco, handling all 
technical problems, as well as the 
procurement and distribution of 
equipment for heating, ventilating 
and air conditioning of Naval ves- 
sels at all west coast activities. 

Responsibility for the develop- 
ment of dehumidification methods 
and equipment and their applica- 
tion to preservation of the Inactive 
Fleet also came under the Air Con- 
ditioning Section as the duty of 
these officers and Comdr. E. R. 
Queer, who has also recently re- 
turned to inactive duty in his for- 
mer position as research professor 
at the Engineering Experiment 
Station, Pennsylvania State Col- 
lege. 

Mr. Urdahl, since joining the 
Society in 1930, served as a mem- 
ber of the Society’s Council for 
two consecutive terms from 1940 
through 1945, as well as on many 
Research Technical Advisory 
Committees. He is at present vice 
chairman of the Committee on Re- 
search and is just completing a 
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third term on this committee. He is 
an active member of the Washing- 
ton D. C. Chapter, serving as its 
president in 1939, vice president 
from 1934-36, and as a member of 
its Board of Governors for several 
years. He is also a member of the 
Society of Naval Architects and Ma- 
rine Engineers and other technical 
societies, and is a registered pro- 
fessional engineer in the states of 
Pennsylvania, New York, Florida 
and Maryland. ’ 

Mr. Everetts, a member of the 
ASHVE since 1929, has been very 
active as a participating member 
of many of the Research Technical 
Advisory Committees. He is chair- 
man of the TAC on Sorbents and 
a member of the TAC on Weather 
Design Conditions. He is also a 
member of The American Society 
of Refrigerating Engineers. 


A. P. SHANKLIN PROMOTED 


Appointment of Arthur P. 
Shanklin, Syracuse, N. Y., as vice 
president and general sales man- 
ager of Carrier Corporation has 
been announced by E. T. Murphy, 
senior vice president. 

Effective November 1, 1946, Mr. 
Shanklin will be in charge of all of 





A. P. Shanklin 


Carrier's domestic sales activities. A 
vice president of Carrier Corp. since 
1941, Mr. Shanklin has been associ- 
ated with the company since his 
graduation from the University of 
Kentucky in 1922. During this peri- 
od he has served in many sales and 
executive capacities and at present 
is vice president in charge of dealer 
sales. 


NEW EDITOR ON 
REFRIGERATING ENGINEERING 


The ASRE has announced the ap- 
pointment of Fred C. Kelly, Jr., New 
York, as editor of Refrigerating En- 
gineering, their monthly journal. 


Mr. Kelly, born in Cle ean, 
Ohio, was graduated from wil 
University where he specia! eq ;, 
mechanical engineering. F; " 
his graduation he worked a, » 
porter on the Akron Times Pr; », 
after several years on ne\ ) 
work he became associate e: 
Machine Design. He was als. , 
ciated for a time as technical e: ito; 
writer with McCann-Ericks:) \ 
vertising Agency, and later w th :}, 
G. M. Basford Agency, both in \, 
York City. Prior to assum 
new position he was employed 
firm of Johnson-Cushing 
where he was engaged in writi 
editing Ordnance Manuals for ; 
Army and Navy. 


CARRIER-MANDELL 
ORGANIZED 


Carrier-Mandell, Inc., 177 Sta: 
St., Boston, Mass., is the name o 
the new corporation just forme 
as announced by Messrs. Far! | 
Carrier, Thomas P. Mandel! ani 
James P. Licandro. The new firm 
will conduct the sales and serv; 
ing of equipment for air conditio: 
ing, refrigeration and ventilatio: 
The company’s sheet metal shop i: 
located at 307-311 Atlantic Ave 
Boston. 

Mr. Carrier, a member 
Society’s Council and past pres 
dent of the Massachusetts Chapter 
of the Society, has specialized i: 
designing and supervising eng 
neering work, with many year 
experience in air conditioning 
heating and refrigeration in th 
industrial, domestic and comme: 


is a graduate of the University o' 
Wisconsin and holds a B.S. degree 
in mechanical engineering. |! 
joined the staff of Carrier Cor; 
1929 as estimator and sales eng 
neer. He became a Junior Member 
of the ASHVE in 1929 and was ad 
vanced to full membership in 193¢ 

Mr. Mandell, born in Beverly 
Mass., attended St. Mark’s Schoo! 
Southboro, Mass., Harvard Un 
versity and took special courses a! 
Massachusetts Institute of Tech: 
nology. He became a member 0! 
the ASHVE in 1937. 

Mr. Licandro, born in New York 
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City, attended the DeWitt Clinton 
High School and was graduated 
from Polytechnic Institute of 
Brookiyn with a B.E.E. degree in 
electrical engineering in 1935. He 
joined the Society as a Junior 
Mem er in 1938 and was advanced 
to Member grade in 1943. 


IN NEW POSTS 


Arthur G. Stout, a member of 
the Illinois Chapter of the 
ASHVE, has opened his 
ofice as consultant 
name of Arthur G. Stout and As- 
sociates, at 400 W. Madison St., 
Chicago 6, Ill., specializing in air 
conditioning and_ refrigeration 
work. Mr. Stout has had a wide 


own 
under the 


experience in this field and was 
iormerly assistant chief mechan- 
ical engineer for Holabird and 
Root, Chicago. 

Walter A. Stahl, also a promi- 
nent member of the Illinois Chap- 
ter of the Society, has announced 
that he has severed his connection 
with Montgomery Ward and Co., 
and is now superintendent of the 
Merchandise Mart, 222 N. Bank 
Drive, Chicago 54, III. 

Both Mr. Stout and Mr. Stahl 
served on the Illinois Chapter’s 
meetings and publication commit- 
tees during 1945, and have been 
members of the ASHVE for sev- 
eral years. 


PROMOTIONS 
ANNOUNCED 


executive vice 


C. B. Sweatt, 
president, Minneapolis - Honey- 
well Regulator Co., Minneapolis, 
Minn., has announced several su- 
pervisory changes including pro- 
motions of field and home office 





J. S. Locke 


G. D. Guler 


personnel. Five of these concern 
members of the ASHVE. 

J. S. Locke, member of the IIli- 
nois Chapter who joined the Soci- 
ety in 1939, has been Chicago re- 
gional sales manager of the com- 
pany’s Air Conditioning Controls 
Division. His new assignment is 
sales manager of the division with 
headquarters in Minneapolis. Mr. 
Locke joined Minneapolis-Honey- 
well in 1932 in the New York serv- 
ice department. In 1934 he was 
transferred to the company’s Mod- 
utrol Division in Minneapolis and 
a year later he was sent to Chicago 
in the same capacity. During the 
war years, Mr. Locke supervised 
sales, engineering, installation and 
service of the company’s automa- 
tic control systems for aircraft en- 
gine test cells and in March 1944 
was elevated to Chicago regional 
manager of the Air Conditioning 
Controls Division, which position 
he held until his recent promotion. 

'G. D. Guler, who joined the 
ASHVE in 1937, has been sales 
manager of the Air Conditioning 
Controls Division in Minneapolis 
and is now located in Atlanta as 
regional manager in that territory. 
Mr. Guler joined the staff of Min- 
neapolis-Honeywell in 1929 and 
until 1940 served in the Air Condi- 
tioning Controls Division in the 
company’s Baltimore and Phila- 
delphia branches. He succeeds A. 
H. Koch who has been made Phila- 
delphia branch manager. 

Mr. Koch, a member of the So- 
ciety since 1938, started with 
Honeywell's Brown Instrument 
Division in 1929 and later served 
in Chicago, Minneapolis, Hono- 
lulu and Cleveland in the sales de- 
partment of that division. In 1938 
he was made Atlanta branch man- 
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ager and tn 1942 was promoted to 
regional manager with headquar 
ters in the same city. 

Succeeding Mr. Locke in Chi 
cago is J. F. Cummiskey, a mem 
ber of the Illinois Chapter of the 
ASHVE. Joining Honeywell in 
1937, where he worked in the fac- 
tory inspection department, Mr 
Cummiskey was later transferred 
to air conditioning controls sales 
where he served in the company’s 
Twin City and Milwaukee branch 
offices until 1942, when he was 
transferred to Chicago. 

hn 
moted to branch manager in Mil 
waukee, replacing Harold K 
Pride, also a member of the So- 


Johnson has been pro 


ciety, who has resigned to accept 
a position with a Honeywell dis 
tributor. 

J. C. Dorsey, who has been act 
ing branch manager in Philadel 
phia, has been placed in charge of 
manufacturers’ business in Phila- 
delphia and will supervise all such 
activity in the southern part of the 
company’s eastern sales zone. 

T. S. Carley, Minneapolis, who 
joined the ASHVE in 1945, has 
been promoted to sales manager of 
the Wholesale Division and, in 
addition, will continue as sales 
manager of the Stoker Controls 
Division. Mr. Carley started in the 
production department of the com 
pany in 1935 and in 1939 was trans- 
ferred to wholesale sales in the 
Minnéapolis office. From 1940 to 
1944 he held a similar position in 
the San Francisco office, returning 
to Minneapolis at that time as 
assistant promotion man- 
ager. In 1945 he was placed in 
charge of stoker controls sales, 
which position he held until his 
current advancement 


sales 





T. S. Carley 
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NORMAN HOLLISTER 
DIES AT 57 


Word has been received of the 
death of Norman A. Hollister, su- 
pervising air conditioning engi- 
neer in the Architect’s office at the 
Capitol, Washington, D. C., who 
suffered a stroke on September 
30th. He never regained conscious- 
ness and died the following day, 
October 1, at Arlington Hospital, 
Arlington, Va. Mr. Hollister’s 
passing will come as a shock to his 
friends and associates in the heat- 
ing and ventilating profession. Al- 
though he had suffered from high 
blood pressure for some time, his 
health was apparently much im- 
proved before his death. 

He was born at Melbourne, Aus- 
tralia on February 13, 1889, while 
his parents, who were U. S. citi- 
zens, were traveling in Australia. 
He was educated in Jamestown, 
N. Y. and graduated from Car- 
negie Institute of Technology with 
a B.S. degree in 1914. Soon after 
graduation he entered the employ 





of the American Blower Corp.. 
working in the Detroit, Boston and 
New York offices as_ research, 
drafting and general fan sales en- 
gineer. He left to become chief 
engineer for the American By- 
Products Machinery Co., but re- 
turned to the New York office of 
American Blower in January, 
1920, where his work covered gen- 
eral and miscellaneous fan engi- 
neering, industrial field work, air 
conditioning, drying and paper 
mills. 

In February, 1925 he trans- 
ferred to Drying Systems, Inc., 
New York, as sales engineer and 
Eastern manager. He prepared 
many of the drawings, supervised 
installations, and was in charge of 
testing and demonstrations. After 
this office closed he handled engi- 
neering contracts in his own name, 
and in 1933 he became sales super- 
visor for the Mills Novelty Co., 
New York, N. Y., where he inter- 
viewed, hired, trained and super- 


vised high type specialty sa 
working on commission ba 

In 1934 he was the Ne) 
manager of The Trane Co 
and 1943 he was associat: 
Air and Refrigeration C 
their Detroit office. In | 
went to Washington as s\ 
ing air conditioning engi: 
the Architect's office at th 
tol, which position he held 
time of his passing. 

Mr. Hollister joine 
ASHVE in 1933 and ser\ 
several Society committees 
chairman of the special con 
on Safety Regulations for h 
ventilating and air condit 
systems. He was the ASH\ 
resentative on the NFPA | 
Systems Committee. 

The Officers and Council 
Society extend their si: 
sympathy to his widow 
Thyra A. Hollister, to his | 
ter, Sgt. Betty Jane Hollist: 
to his son, Paul M. Hollister 
York. Funeral services and 
ment were in Washington, D 


SUMMARY OF LOCAL CHAPTER MEETINGS* 





CENTRAL NEw YorK—September 18. Subject: So- 
ciety Research—Present Program and Future Possi- 
bilities. Speaker: Cyril Tasker, director of research, 
ASHVE Research Laboratory, Cleveland, Ohio. 
Those entering into the discussion which followed Mr. 
Tasker’s talk were Messrs. C. M. Ashley, W. H. Car- 
rier of Carrier Corp., Syracuse, N. Y.,and R. L. Manier, 
Central New York Power and Light Co. H. G. Strong 
presented a tentative schedule of the dates and sub- 
jects to be discussed at subsequent meetings of the 
Chapter. Attendance, 25. Attendance ratio, 0.23. 


CENTRAL On10—September 16. Subject : History and 
Application of Axial Flow Fans to Domestic and In- 
dustrial Equipment. Speaker: Dr. 


T. H. Troller, 


La-Del Div., Joy Mfg. Co., New Philadelphia, Ohio, 


Dr. Troller stated that the development of the axial 


- 


“Note. The attendance ratios shown represent the membership attend- 
ese ratios will be useful as a 
partial indication of interest shown by local chapter members in various 
types of subjects programmed by the various chapters and may be useful 


ance divided by the chapter membership. 


in deciding on subjects for chapter meetings. 


118 


fan had been closely connected with the aircraft in- 
dustry and pointed out that the development of axial 


fans was greatly accelerated by the need of suc 

in wind tunnels and in turbo jet engines. He di 
the history of the fans into four groups. The first t 
the propeller and the vane axial, .he two most | 

esting to the heating and ventilating engineers 
third group, he explained, is similar to the van 
fan except that it has very small blades and 
nearly approaches conventional turbine design 
fourth class, Dr. Troller stated is in very early de 
ment stages, but is similar to the third except 
blade speeds are operated in the supersonic 

range above 1140 fps. He further stated that suc! 
have demonstrated their ability to develop pr 
ratios of 2.0 to 2.4 in a single stage. He illustrat: 
talk with slides. President Allonier reported o 
Semi-Annual Meeting of the Society in Montre 

tendance 44. Attendance ratio 0.49. 


Con Necticut—September 26. An interesting i 
tion trip through the U. S. Submarine Base, New 
don, Conn., with dinner at Skippers Dock, N 


Ne 


Conn., opened the fall season. Pres. P. D. Bemis pre 
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sided and introduced Comdr. R. H. Barnes, C 
J. C. Tate, Comdr. G. W. Van Atta and Ensign 
Sulser. C. L. L’Hommedieu reported on the Sem 








Annual Meeting in Montreal. A. J. Lawless, chairman 
of the meetings committee announced the schedule of 
meetings for the season. President Bemis announced 
the election of the nominating committee as follows: 
L. A. Teasdale, chairman; L. O. R. Clark, H. J. Blake- 
ley, E. R. Clement, Sr., and W. A. Johnson. Attend- 
ance 63. Attendance ratio 0.4. 


De.ta—September 10. Subject: Problems of the Re- 
frigeration Service Man. Speaker: Forrest Clupper, 
Industrial Refrigeration Service. In the discussion the 
speaker was asked to point out some of the things that 
the service man might want the engineers to do, in 
order to help cooperate with the service man in 
general. Mr. Clupper replied that the engineers could 
be very helpful if they would furnish wiring diagrams 
for the installation, specify the suction pressure at 
which the job was designed to operate, and give the 
speed of the fans, etc. This meeting was held out of 
doors at the home of R. K. Rothrock in New Orleans 
and the members and guests enjoyed supper after the 
discussion. During supper they were entertained by 
the stories of the Mayor of Bayou Pom Pom. Attend- 
ance 22. Attendance ratio 0.44. 


GotpEN GatE—September 4. Subject: Illumination 
as it Affects Air Conditioning. Speaker: R. E. Lager 
strom, IIlumination Engineer, General Electric Lamp 
Works. Following the talk, Mr. Lagerstrom very ably 
answered numerous questions from the floor. Presi- 
dent Gayner introduced the various committee chair- 
men. R. B. Holland suggested that members should 
fer any constructive criticism with regard to chapter 
meetings. President Gayner elaborated on this sugges- 
tion and informed the members that the Chapter Offi- 
cers would appreciate constructive criticism at any 
time. Attendance 37. Attendance ratio 0.73. 


[InpIANA—September 27. Subject: Fire Causes, Fire 
Fighting and Fire Prevention. Speaker : Charles Greg- 
ory, chief, Indianapolis Fire Department. Minutes of 
the June meeting and of the August Board of Gover- 
iors meeting were read and approved. I. W. Cotton 
reported for the membership committee and W. R. 
‘enstermaker reported for the meetings and program 
ommittees and promised some surprisingly good pro- 
grams for the immediate future. G. B. Supple reported 
on the Semi-Annual Meeting of the Society. A vote 
vas taken as to the possible attendance if a Society 
Meeting were held in Los Angeles or Des Moines. 
\ttendance 30. 


= 
Kansas Crry—September 30. Subject: Technolog) 


Tomorrow. Speaker : Dr. Baldwin M. Woods, first vice 
president of ASHVE and director of University Ex- 
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tension, University of California, Berkeley, Calif. Dr 
Woods’ talk was enthusiastically received. In a clear 
and interesting manner he discussed the basic tech 
nological developments that have grown up in this 
country and presented some of the developments 
which we may expect in the future. The Kansas City 
Chapter members expressed their opinion that they 
were very fortunate to have Dr. Woods as speaker and 
expressed their gratitude to the Society for making his 
services available to them. Attendance 57. 


Mempnis—August 19. Subject: Electric Welding 
Speakers: John E. Durstine and R. R. Aschinger, Lin 
coln Electric Co. Their talk on electric welding fea 
tured a polariscope. President Hoshall asked W. E 
Thorpe for a report on the interpretation of the By- 
Laws as to the fiscal year dates which he will give at 
the next meeting. Attendance 21. Attendance 
0.60. 


ratio 


MontreAL—October 7. The opening meeting of the 
fall season was in the form of a golf tournament on the 
Mount Royal golf course with an attendance of 44 
members and guests. The ASHVE cup was awarded 
to Jack Wright who had a low net of 72. Other chapter 
winners included Messrs. W. G. Hole, L. A. Hood, 
\. F. Lamontagne, S. G. MacDermot, E. H. Terrance, 
James Wilson, and T. H. Worthington. The golf com 
mittees consisted of Mr. Lamontagne, chairman, with 
Messrs. Cosgrove, Salter, Worthington and Wright 
assisting. A. B. Madden acted as host for the Chapter 
and it was generally agreed that the tournament and 
dinner was a great success and a good omen for the 
start of the fall and winter sessions. 


New York—The Building Trades Employer's Club, 
2 Park Ave., New York 16, N. Y., has been selected as 
the most convenient meeting place for the New York 
Chapter for the 1946-47 season. Meetings will be held 
on the third Monday of each month October through 
May. Following a social period beginning at 5:45 p.m., 
dinner will be served at 6:15 p.m. and a 
program will follow at 7:15. Pres. W. A. Sherbrooke 


technical 


has appointed Peter B. Gordon chairman of the Pro 
gram Committee. 


NortH Texas—September 16. Subject: Kathabar 
Applications Ranging from Residential Units to Large 
Industrial Installations. Speaker: F. M. Johnson, 
Surface Combustion Corp. Mr. Johnson supplemented 
his talk with slides of the lithium chloride method of 
humidity control. A long period of discussion followed 
After reports of the various committee chairmen, Vice 
President Gardner outlined the Annual Meeting of the 
Society to be held in Cleveland in January and urged 
members to try to combine their visits to their fac- 
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tories so as to coincide with this meeting. Attend- 
ance 75. 
o 


NoRTHERN Oxn1o—September 26. A golf party and 
clambake was held at Columbia Hills Country Club 
with E. W. Philips as chairman of the entertainment 
committee. The program was enjoyed by 26 golfers 
who were later joined by 28 others for dinner. A silver 
trophy plate was awarded to W. P. Miller for low 
gross score. 


St. Lours—September 10. Subject : The Present Day 
Fuel Oils, Their Production and Use in Burners. 
Speaker: Louis B. Sullivan, combustion engineer, 
Shell Oil Co., Inc. He explained the change in process- 
ing of oil, resulting in more so-called cat fuels, and that 
due to the peculiarities of these new fuels, the burning 
equipment would have to be changed to efficiently 
burn this new type of fuel without smoke. Mr. Sulli- 
van’s talk was well received and President Simons 
thanked him on behalf of the Chapter. H. C. Sharp 
reported on the plans of the membership committee 
for the coming season. Mr. Sharp will act as member- 
ship coordinator and a different chairman has been 
appointed for each month. These chairmen and Mr. 
Sharp will comprise the membership committee and 
will appreciate the cooperation of the entire member- 
ship in their drive to increase the St. Louis Chapter 
membership. Attendance 36. Attendance ratio 0.44. 


SoutH Texas—September 13. Subject: Centrifugal 
Compressors. Speaker: Paul Roll. An interesting dis- 
cussion followed Mr. Roll’s talk. A. J]. Natkin was ap- 
pointed chairman of the attendance committee. Plans 
for the October meeting were then discussed and it 
was arranged to have a group of South Texas members 
meet President and Mrs, Offner and Dr. Woods at the 
airport upon arrival. Attendance 64. 


SOUTHERN CALIFORNIA—September 11. Subject: 
Technology Tomorrow. Speaker: Dr. Baldwin M. 
Woods, first vice president of the Society and director 
of the University Extension, University of California, 
Berkeley, Calif. Dr. Woods pointed out that tech- 
nology of tomorrow is the process of analyzing what 
present inventions and ideas would be industries for 
the future. He illustrated how in 1920 the following 
analysis led to major industries: telephone, automo- 
bile, airplane, motion pictures, rayon and radio. The 
1920 prediction, Dr. Woods stated, proved 78 per cent 
correct and he further pointed out that in 1936 an 
attempt was made to forecast the future employment 
in industries making the following: plastics, general 
adoption of air conditioning, steep flight airplanes, 
cotton picker, cellulose products (nylon), trailer 
homes, prefabricated homes, and synthetic rubber. Of 
this 1936 forecast Dr. Woods pointed out that almost 
all have been the foundation for a major industry. 


He used these as illustrations to show that it Pos. 
sible to predict industry-wise invention that \ jl] 
successful in the future: He concluded his rema: ks }, 
giving four trends of applying the technology ©: eng, 
neering to the betterment of living for the futur: 

A motion was made and passed for the Chay ter; 
acknowledge by letter the deaths of Harrold E>» «iy 
English and Lauer, and of Edwin P. Norberg, L.s 4, 
geles Board of Education. Art Theobald and 
Lowe were unanimously elected as delegate anc 4\t¢ 
nate for the Society’s Annual Meeting in Januar 
Attendance 63. Attendance ratio 1.09. 


Utran—October 4. Subjects: War Surpluse-~. ky 
striction on Construction and Building Materia! 
Speakers: J. H. Willis, regional director, War 
Administration; W. P. Henock, assistant manager 
local office of Civilian Production Administration. \; 
Willis briefly outlined the background of the \VAA 
and stated the need for such an organization was {oun 
necessary based on the experiences encountered 
disposing of surplus materials following the first world 
war. He explained that the WAA disposes of surplus 
materials on a priority basis with veterans given to; 
priority, then the RFC acting for small business, stat; 
and local governments, and non-profit and tax exempt 
institutions in that order. He stated that up to the 
present time only about 25 per cent of the available 
material has been sold. 

Mr. Henock stated that the purpose of the CPA is 
to allocate materials for civilian construction on a; 
equitable a basis as possible. In addition to setting 
aside the majority of available materials for veterans 
housing the speaker pointed out that allowances ar 
made for business and residential repairs. An interest 
ing discussion followed with numerous question: 
asked. Attendance 27. Attendance ratio 0.55. 


Wisconstin—September 16. Subject: The Case for 
Unit Heaters in Commercial and Industrial Heating 
Speaker: Frank J. Tyler, Herman Nelson Corp 
Moline, Ill. C. H. Amundson, chairman of the membe 
ship committee, announced that the total Chapter 
membership was 88. Mr. Tyler’s talk brought out the 
advantages of unit heaters in commercial and indus 
trial heating, which included the flexibility of applica 
tion and operation, simplicity of control, ease of insta! 
lation, and economy. Mr. Tyler agreed that each 0 
the methods of heating had its place. Mr. Tyler then 
introduced C. A. Pickett of the Chicago office of the 
corporation who continued the discussion, describing 
various types of unit heaters and ventilators and cite’ 
a few applications of these units. 

J. R. Vernon, speaking for the program committee 
chairman, announced that C. M. Burnam, Jr., edito 
Heating, Piping & Air Conditioning, Chicago, wou!’ 
provide a talk for the October meeting, prepared espe 
cially for the Wisconsin Chapter on planning practic 
value in an engineering magazine. Attendance + 
Attendance ratio 0.5. 
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CANDIDATES FOR MEMBERSHIP 








The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for 
embership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their 
eferences Shall be printed in the next issue of the JouRNAL of the Society or sent to the members in other approved manner as 


rdered 


by the Council. When replies are received from references, the 


Candidate’s application shall be submitted to and 


<ted upon by the Committee on Admission and Advancement as soon as possible. 
When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
rade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past 


sonth 97 , 
ntlowing list. 


applications for membership have been received and the names of these men and their sponsors are published in the 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 
ouncil, urge members to assume their share of responsibility of receiving these candidates into membership by advising the 
ecretary promptly of any whose eligibility for membership is in any way auestioned. 

\l] correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is 


e duty of every member to promote. 


Unless objection is made by some member by November 30, 1946, these candidates will be balloted upon by the Council 


Those 


lected to membership will be notified by the Secretary immediately after election 


Arasiont, Josepn C., Cons. Engr., Davison Chemical Corp. Pro- 
posers: Cyril Tasker, T. H. Urdahl. Seconpers: C. M. 
Humphreys, A. E. deSomma. 

4rscHULER, JoHN H., Draftsman, G. M. Simonson. Proposers 
G. M. Simonson, N. A. Melnick. Seconpers: J. F. Kooistra, 
D. I. Murphy. 


arp, Wirtt1aM §S., Instructor, Chicago Technical College. Pro- 
posers: C, M. Burnam, Jr., J. F. Cummiskey. Seconpers: C. E. 
Price, M. J. Bamond 

Bazzont, JosepH P., Mech 
posers : E. G. Roessle*, Al Goulding*. SEcoNDERs : 
Chris Gunther*, (Advancement) 

Beach, Mitton W., Sales Engr., M. W. Beach Sales & Engineer- 
ing. Proposers: H. K. Jennings, R. E. Peck. Seconpers: E. J. 
Richard, E. W. McNamee. 

Boron, Otis J., Student, Texas A & M College. Proposers : 
Hopper, W. E. Long. Seconpers: Carl Files*, E. S. Holdredge’*. 

Brown, LeRoy, Jr., Student, Texas A & M College. Proposers 
J. S. Hopper, W. E. Long. Seconpers: Carl Files*, E. S. 
Holdredge*. 
juckLey, Matcotm L., Htg. & Power Engr., Phillips Getschow 

o. Proposers: R. M. Getschow, A. O. May. Seconpers: J. J 
Hayes, C. M. Burnam, Jr. (Reinstatement & Advancement.) 
RKHARDT, CHAkLes H., Dept. Head, YMCA Technical Institute 
Proposers: H. J. Ryan, J. W. McGuire. Seconpers: G. J 
Sweeney, L. B. Miller 
kTON, JouNn E., Student, Texas A. & M. College. 
> Hopper, W. E. Long. Seconpers: Carl 
Holdredge*. 


Engr., John Dolio Engineers. Pro- 
John Dolio’, 


J.S. 


PROPOSERS 
Files*, E. S. 


atuis, DANteL K., Pipe Shop Foreman, Inland Steel Co. Pro- 
oserS: A, V. Barnes*, R. A. Miller*. Speconpers: H. C 
lohnson*, & J. Borkert* 
apron, Ropy G., Appl. Engr., Enterprise Engine & Foundry Co. 
Proposers: J. F. McIndoe, R. B. Holland. Seconpers: R. C. 
Cushing, C. L. Peterson. 


srson, JAMES H., Owner, Carson Pacific Boiler Service. Pro- 
posers: L. C. Medcalf, Sidney Samuels. Seconpers: J. W 
Kingsbury*, H. L. Hosking*. 

‘ARTER, DONALD G., Student, Washington University. Proposers 


|. H. Carter, E. E. Carlson. Seconpers: B. C. Simons, G. W. F 
Myers 

LIFFORD, Leste F., Asst. Chief Mech. Engr., Skidmore, Owings 
& Merrill, Prorosers: J. J. Philippi, O. G. Ward. Seconpers : 
M. F. Mattingly, M. J. Bamond. 

ompTon, Basit C., Sales Engr., D. C. 
Proposrrs: M. F. Carlock, E. E. Carlson. 
Sharp, J. D. Coad. 

0K, Harotp V., Asst. Mer., L. Cook Plumbing & Heating Co. 
Prorosers: F. C. Allen, E. J. McEahern. Seconners: J. F. 
Mohan, F. L. Adams 

ooper, W. B., Chief Engr., Advanced Refrigeration Co. Pro- 
posers: H, K. Jennings, R. W. Sigmund. Seconpers: A. W. 
Edwards, E. W. Seibert. (Advancement). 


Air Conditioning Co. 
Seconpers: H. C 


CorNwatit, CHarves C., Engr., The Bahnson Co. Proposers 
Arvin Page, Frederick Boxall. Seconpers : M. G. Saunders, J1 
DeParx Stimson (Advancement). 

Curriz, Raymonp C., Engr. Pacific Heating & Sheet Metal Co 
Proposers: H. V. Hickman, D. F. Owens. Seconpers: R. C 
Cushing, D. L. Williams. 


PROPOSERS 
Files*, E. S 


Dante, JAMES M., Student, Texas A & M College 
J. S. Hopper, W. E. Long. Seconpers: Carl 
Holdredge*. 

Davis, Crype W., Owner, C. W. Davis Plumbing & Heating 
Proposers: L. O. Johnson, J. A. Shanklin. Srconpers: H. M 
Kuler*, J. A. Bailey.* 


pE Bruyn, Leo F., Service & Installation Mgr., Minneapolis- 
Honeywell Regulator Co. Proposers: F. C. Purcell, D. J 
Peterson. Seconpers : W. H. Old, K. L. Wilson 

Der Fon, James G., Dist. Engr., The Fluor Corp 
Theobald, A. G. Orear. Seconpers: H. H 
Hungerford. ( Advancement) 


Proposers : Art 
Douglas, Leo 


Dwyer, Witt1aM H., Jr., Sales Engr., Whittington Pump & 
Engineering Co. Proposers: W. P. Whittington, G. C. Joslin 
Seconpers: W. C. Bevington, W. H. Dwyer, Sr 

Dye, O. E. F., Asst. Chief Mech. Engr., Commonwealth Depart 
ment of Works. Proposers: T. A. Roseby, Geoffrey Davey 
Seconpers: S. R. Bell, A. E. Atherton 


=ppy, Harvey W., Htg. & Vent. Engr., California-Fresno Supply 
Co. Proposers: D. L. Williams, O. D. Paulson. Srconpers 


C. L. Peterson, R. C. Cushing 
Eims, Witi1aM P., Htg. Engr., General Steel Wares, Ltd. Pro 
rosers: C. W. Gordon, H. R. Roth. Seconpers: D. O. Price 


A. G, Baird 


-noonopu Los, Basi G., Student, University of Idaho. PrRoposers 


H. F. Gauss*, J. J. Hugo*. Seconners: J. C. Bliss*, J. T 
Askitoglon*. 

FALK, JEROME, Mech. Engr., Consolidated Conditioning Corp 
Proposers: L. J. Wachs, B. B. Howes. Seconpers: J. D. W 
Robertson, J]. R. Duncan*. 

Farr, Artuur H., Chief Engr., Allied Refrigeration Corp. Pro 
posers : J. C. Boehm, Ir., J. L. Frisse. Seconners: R. L. Byers 
R. A. Urban 

FELDMAN, NATHAN R.. Sr Ener.. Philco Corp PROPOSERS 
M. C. Terry, H. K. Steinfeld*. Seconpers: J. J. Judd*, W. H 
Mullin*. 

Fieip, Evcene, Jr., Student, Texas A & M College. Proposrrs 
W. E. Long, J. S. Hopper. Seconpers: Carl Files*, C. W 


Crawford" 

Fringe, Artuur T., Owner, Hartford Oil Heating Co. Proposrers 
J. R. Howard, G. F..Murray. Seconpers: F, L. Hausser, R. M 
Ripley 

‘_AGG, Wiitu1aM J., Chief Engr., Ohlssons Cape Breweries, Ltd 
Proposers: T. H. Gouldbourne, F. G. Seymour. Srconpers 
H. Young, C. R. Johnston 
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Foutcer, Sip W., Flint Distributing Co. Proposers: H. G. 
Richardson, J. T. Young, Jr. Seconpers: E. J. Watts, G. C. 
Campbell. 

Gitmorg, C. F., Student, Texas A & M College. Proposers: J. S. 
Hopper, W. E. Long. Seconpers : Carl Files*, E. S. Holdredge’*. 


Hauer, B. T., Owner, Hauer Power Equipment Co. Proposers: 
W. J. Killian, K. B. Little. Seconpers: G. P. Mursinna, W. R. 
Fenstermaker, 

Hayes, Grant J, Engr., Hayes Brothers, Inc. Proposers: W. F. 
Freije, G. O. Jackson. Seconprers: J. G. Hayes, C. N. Warren. 

Herniscu, Joun E., Owner, Air Conduit Co. Proposers: D. M. 
Mills, B. P. Fisher. Seconpers: C. L. Boehler, A. J. Natkin. 

Henton, L, W. J., Htg. & Vent. Supt., Gaumont British Picture 
Corp., Ltd. Proposers: Walter Harding, Doctor Carter. Src- 
UNDERS : Thomas Chester, H. W. Lipscombe. 

Hewett, Rosert E., Draftsman, R. P. Allsop. Proposers: Arthur 
Nearingburg, H. R. Roth. Seconpers: A. M. Kennedy, V. J. 
Jenkinson. 

Hitt, JAMes H., Student, Texas A & M College. Proposers: J. S. 
Hopper, W, E. Long. Seconpers : Carl Files*, E. S. Holdredge*. 

Hoserc, B. Norman, Mech. Engr., Bureau of Reclamation. Pxo- 
poseRS: F. C, Allen, E. J. McEahern. Seconpers: F. L. Adams, 
J. F. Mohan. 

HorrMAN, Paut R., Mfrs. Repr., Bell & Gossett Co. Proposers: 
E. A. Knab, Herbert Schreiber. Seconpers : Walter Boden, L. W. 
Hessler. 

Humpurey, Turk O. S., Jr., Partner, Humphrey-Wynne Co. 
Proposers: E. E. Scott, R. H. Hoshall. Seconpers: Ralph 
Hughes, G. B. Richmond. 

Hunter, Rionarp K., Mfrs. Agent, Hunter-Hoffman Co. Pro- 
posers : W. D. Graham, G. B. Rottman. Seconpers: Arvin Page, 
W. M. Wallace II. 


James, Jack K., Student, Texas A & M College. Proposers: J. S. 
Hopper, W. E. Long. Seconpers : Carl Files*, E. S. Holdredge*. 

JeNA, Freperick T., Htg. Contr., Advance Heating Co. Pro- 
posers: P. J. Menden, F. G. Weimer. Seconpers: A. M. Free- 
man, A. S. Krenz. 

JENNINGS, Ronert B., Mgr., Columbus Dist., The Trane Co, Pro- 
posERS: Ry B. Jackson, T. R. Walker. Seconpers: T. H. Bell, 
H. R. Allonier. 

Jounson, Frep R., Owner, Johnson Heating Supply Co. Pro- 
posers: E, R. Lokey, A. E. Finlay. Seconpers: A. E. Kendrick, 
T. H. McClung. 

Jones, OrAN D., Student, Texas A & M College. Proposers: J. S. 
Hopper, W. E. Long. Seconpers : Carl Files*, E. S. Holdredge*. 

Juer, Freperick, Sales Engr., Minneapolis- Honeywell Regulator 
Co. Proposers : E. W. McNamee, G. R. Chadwick, SECONDERs : 
A. Edwards, J. Schweiger. 


Kay, Herpert M., Student, Texas A & M College. Proposers: 
J. S. Hopper, W. E. Long. Seconpers: Carl Files*, E. S. 
Holdredge*. 

Kremer, FRANK B., Sales Engr., Philip Carey Manufacturing Co. 
Proposers: John Richmond, G. B. Bodwell. Seconpers: J. L. 
Frisse, R. W. Dickson, Jr. 


LANGENBERG, GeorGe A., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: E. T. Clucas, B. C. Simons. Seconp- 
ers: E. P. Harder, James Barry, Jr. 

LANGFORD, DAN R., Student, Texas A & M College. Proposers: 
J. S. Hopper, W. E. Long. Stconpers: Carl Files*, E. S. 
Holdredge*. 

LAUTEN, Frep C., Sales Engr., Con Daire Inc. Proposers: E. F. 
Carlson, G. B. Rodenheiser. Seconpers: J. W. Cooper, Paul 
Sodemann. 

Ler, Ratpuw H., Sales Engr., Minneapolis-Honeywell Regulator 
Co. Proposers: J. T. Young, Jr., E. J. Watts. Seconpers: E. V. 
Gritton, E, L Richardson 

L.rppERT, WAYNE M., Student, Texas A & M College. Proposers: 
J. S. Hopper, W. E. Long. Seconpers: Carl Files*, E. S. 
Holdredge*. 

Lyncu, Joun T., Head, Air Cond. Dept., The David Ranken Jr. 
School of Mechanical Trades. Proposers: G. B. Rodenheiser, 
George Myers. Seconvers: B. L. Evans, C. E. Hartwein. 


MANUEL, Jack B., Owner, Standard Heating & Venti ting ( 
Proposers : N. D. Spann*, H. Bertossa*, Seconpers : | Hoeng 
W. V. Sullivan*. 

Martin, Samuet S., Student, Texas A & M College, P POSER; 
W. E. Long, C. M. Simmony*. Seconpers: J. G. 1 aeeaill 
R. M. Wingren*. 

McCatt, MAvRIcE W.,, Student, Texas A & M College. | 
J. S. Hopper, W. E. Long. Seconpers: Car! Fi! 
Holdredge*. 

McDona.p, WiLLIAM M., Draftsman, H. H. Angus & 

Ltd. Proposers: H. H. Angus, D. L.. Angus. Secoxp 
Woollard, A. M. Clark 

McGary, Rosert O., Sales Engr., Buensod Stacey, | Pr 
POSERS: Karl Selden, Jr., A. C. Buensod. Seconpr ry 
Shepard, H. L. Janet. 

McKenzie, Haroitp W., Estimator, Thompson Sheet Met 
Proposers: T. E. Taylor, T. H. McClung. Seconpr 
Chewning, J]. H. Bonebrake. 

MULLINIX, Ropert M., Student, Texas A & M College. P 
J. S. Hopper, W. E. Long. Seconpers: Carl Fil 
Holdredge*. 


NorRINGTON, WALTER L., Mech. Engr., William K. Karsunk 
Proposers: W. K. Karsunky, J. J. Nolan, Jr. Seconpers: F | 
Stevens, C. F. Roth. (Advancement). 


Orrner, THEopore, Mgr., Air Cond. Dept., Gulf Engineering 
Inc. Proposers: F. G. Burns, G. E. May. Seconper 
Gamble, H. L. Salaun. 

Orr, James D., Supt., Orr-Guiton Co. Proposers: E. A. A! 
F. G. Ewens. Seconpers: R. P. Allsop, A. M. Kenned 


Perser, Maurice B., Sales Engr., Natkin & Co. Propost 
Harder, E. E. Carlson. Seconpers : George Myers, B. | 
(Advancement). 

Putitirps, Ratpu W., Engr., Shelby Skipwith, Inc. P 
A. W. Shelby, A. T. Bevil. Seconpers: E. E. Scott 
O'Brien. 

Prick, Pui M., Student, Texas A & M College. P 
J. S. Hopper, W. E. Long. Seconpers: Carl Files* 
Holdredge*. 


Ramsey, Ratpx, Megr., Coil Dept.. Trane Co. of Cana 
Proposers : V. J. Jenkinson, H. R. Roth. Sreconpers : G 
J. L. Neilans 

Reep, Joun C., Mgr., Research & Prod. Dvipt., American | 
& Standard Sanitary Corp. Proposers: B. Goerg 
Mc Mahon. Seconvers: R. E. Daly, G. M. Maie1 

Ryan, Key W., Student, Texas A & M College. Propos: 
Hopper, W. E. Long. Seconpers : Carl Files*, E. S. Hold: 


ScuvucnHart, Oscar W., Student, Texas A & M College. Pro 
J. S. Hopper, W. E. Long. Seconpers: Car! Files* 
Holdredge*. 

Scuvett, Donan F., Mgr., Air Cond. Dept., Calcasieu Lui 
Proposers: R. W. Barnes, G. R. Rhine. Seconpers 
Kotzebue, L. S. Pawkett. 

Scnvtz, Burnett J., Student, Texas A & M College. Pr 
J. S. Hopper, W. E. Long. Seconvers: Carl Files*. F. > 
Holdredge*. 

Seat, James H., Sales Engr., Garrard, Sudderth & Seat 
posers: E. R. Foss, J. J. Joyce. Srconpers: J. M. Ritt: 
C. E. Johnson. 

Simmons, Georce P., Partner, Noah M. Simmons Co. Pr 
G. O. Jackson, N. M. Simmons. Srconpers: C. H. 
S. E. Fenstermaker. 

Sm mons, Noau L., Partner, Noah M. Simmons Co. Pr 
I. W. Cotton, G. O. Jackson. Seconpers: C. H. Hagedor 
Fenstermaker. 

Stmpson, W A., Secy,.-Treas., R. E. Chase & Co. Pr S 
T. H. McClung, J. D. Kroeker. Srconpers: R. C. Chewning 
J. H. Bonebrake. 

Situ, Artuur J., Engr., J. C. Marlow & Co., Inc. Pro! 
J. J. O'Shea, R. B. Stotz. Seconners: J. C. Shumate 
McKinney. 
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Pro- 


razrett, Forrest W., Sales Engr., Knight-Randall Co. 
posers: G. D, Winans, C. W. Signor. Szconpers: E. T. Smith, 


ng (fe G. H. Tuttle. 
Loen! Erenen, Louis J,, Chief Engr. Lehigh Engineering Co. Pro- 
posers : L. Macrow, L. M. Church. Seconvers: E. K. Wagner, 

OSERs G. E. Tuckerman. 

= rRACKE, SAMUEL L., Student, Texas A & M College. Proposers: 
1. S. Hopper, W. E. Long. Seconpers: Carl Files*, E. S. 

Holdr dge*. 
raaver, Harpinc H., Partner, The Thayer Co. Proposers: F. C. 
McIntosh, E. C. Hach. Seconpers : Roy Brauer, J. F. S. Collins, 

Ir, (Advancement). 

p ryppett, Georce R., Student, Texas A & M College. Proposers : 
— ]. S. Hopper, W. E. Long. Seconpers: Carl Files*, E. S. 


Holdredge*. 


Proposers: C. H. Flink, Philip 
J. Wong.* 


ERT, ANDREW B., Engr. 
Seconpers : W. G. Christy, L. 


VAN M 
Drinker. 


Non-Member 


PROPOSERS : 
Files*, E. S. 


Voskamp, Ear. L., Student, Texas A & M College 
J. S. Hopper, W. E. Long. Seconpers: Carl 
Holdredge*. 


Coast Engi- 
SECONDERS 


VRADENBURG, WILLIAM C., Design Supvsr., North 
neers, Proposers: T. H. McClung, T. E. Taylor 
R. C. Chewning, J. H. Bonebrake 


Wetcu, THompson [., Student, Texas A & M College 
J. S. Hopper, W. E. Long. Seconpers: Carl 
Holdredge* 


PROPOSERS : 
Files*, E S 


Wivke, Ira W., Htg. Engr., Texas Public Service Co. Proposes 
R. W. Barnes, F. C. Benham. Seconpers: R. W. Kotzebue, A. J. 
Rummel. 


WILLIAMSON, JAMeEs O., Jr., Branch Mgr., American Blower Corp 
Proposers : H. H. Hill, E. S. deWitt. Seconpers : H. H. Downes, 
W. C. Jones. 


Wore, JuLes S., Purchasing Agent, Famous Players Canadian 
Corp., Ltd. Proposers: C. R. Williams, H. H. Angus. Sec 


onpDERS: M. W. Woollard, W. R. Blackhall 


CANDIDATES ELECTED 





In the past issues of the JourNat of the Society the names of the following men were listed as Candidates for 
The membership grade of each Candidate has been assigned by the Committee on 
upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-IITI, Sec. 8 


the following list of candidates elected : 


Members 


Broome, JosepH H., Eastern Reg’l. Mgr., Minneapolis-Honeywell 


Regulator Co., New York, N. Y. (Advancement). 
Eurason, Oscar C., Member, Tech. Staff, Bell Telephone Labora- 
tories, New York, N. Y. 
Chief Norman Products Co., Inc., 


Gmsarp, Harry S., Engr., 


Columbus, Ohio. 
;UNDERSEN, Remar, Engr., Buenos Aires, Argentina, S. A. 
int, James W., Cons. Engr., Los Angeles, Calif. 
Morrn, Romeo P., Cons. Engr., Manchester, N. H. (Advancement 
tr, Georce W., Chief Mech. & Elec’l. Engr., Montgomery Ward & 
»., Chicago, Il. 
louN L., Dist. Repr., General Electric Co., Chicago, Ill 
Stern, Witt1aM, Chief Engr., Combustion Engineering Co., New 
York, N. Y. 


Associate Members 


‘MS, Ropert B., Chief Power Plant Engr., Nordberg Manufac- 
iring Co., Milwaukee, Wis. 
ALLEN, ArNoLp G., Sales Engr., A. G. Allen Co., Indianapolis, Ind 
Beam, Lucren H., Supvsr., Utility Operations, Fairchild Aircraft, 
Hagerstown, Md. 
Bove SaMue. W., Branch Mer., James B. Clow & Sons, Houston 
i€x 
HRISTENSEN, W. H., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co., Los Angeles, Calif. 
orter, Ropert P., Mer., Htg. & Air Cond. Div., A. J. Monier & 
Co., San Antonio, Tex. (Reinstatement). 
. DILLON Dean A., Dist. Mgr., The Louis Allis Co., Indianapolis, 
- ind 
Dreyer, Mark C., Air Cond. Engr., Aurora, II. 
FitzceraLp, FRANK R., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co., Los Angeles, Calif. 
GLASEr, Harry D., Engr. & Draftsman, Henry Adams, Inc., Balti- 
Md. 
RD0N, H. H., Air Conditioning & Engineering 
Johannesburg, South Africa (Reinstatement). 


ng 


{ 


Co., Ltd., 
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Membership 
Advancement and _ balloted 
of the By-Laws, 


Admission and 


Linpno_m, Wi_pur D., Engr., Braniff Engineering Co., Oklahoma 
City, Okla. 
Moses, WarreN G., Asst. Mgr., Air Cond. Div., Equitable Equip 


New Orleans, La. 


Enegr., A. W 


ment Co., Inc., 


, Air Cond Johnson Co exalt 


Reirey, Raven | 
kana, Ark. 


Roark, I. L. Jr., Assoc., L. O. Willis, Kansas City, Mo 


Rozpinson, GaArFieLp W., Supvsr., The Gurney Foundry Co., Ltd 


Toronto, Ont., Canada 


Rott, Paut E., Branch Mer., Carrier Corp., Houston, Tex 


Scuarres, Joun W., Designing Engr., E. R. Gritschke, Chicago 


Ill 


W uiteneap, Emi R., Ener., Ai 


Comfort Corp., Chicago, III 


Junior Members 


Beit, Witsur C,, Asst. Engr., B. F. Sturtevant Co., Boston, Mass 


BUCKALTER, Ropert I., Tech. Engr., General Electric Co., Bloom- 


field, N. J 


Lorp, Ricuarp H., Pres., P. S. Lord, Portland, Ore 


MULHOLLAND, Kennetnu L., Htg. Engr., Sears Roebuck & C 


Chicago, II. 
Lansing, Mich. (Rew 


Opertin, James A., Distel Heating Co., 


statement). 


Student Members 


HeERKENHOFF, DoNacp A., Student, The David Ranken Jr. School 
of Mechanical Trades, St. Louis, Mo. 
Levinson, Davin S., Graduate Student, University of Illinois, 


Urbana, IIL. 
Puiuirs, RAveicH C., Jr., Student, The David Ranken Jr. Scho 
of Mechanical Trades, St. Louis, Mo 


re 





AMERICAN SOCIETY of HEATING and VENTILATING ENGINEERS 4 


Headquarters: 51 Madison Ave., New York 10, N. Y. (Tel.: AShland 4-0291) 


PO si Rak koe cess camadcedensveceedede edeudenee 
Pe Oe IIS ois wu dd cacaancsccccadadtacepecnasecuas B. M. Woops 
Second Vice-Predident....ccvccccccccscccccccccscccceses G. L. Tuve 
DR Se. pte ose bes teed ke 'ebu cnd Shae bent J. F. Corus, Jr. 
ERE EP oe OPE T CHT Tene TELL CTT Tite A. V. Hutcainson 
Fe Es acs her tacsectarwctosveadectdcedeeces Cart H. Fuinx 


Atrrep J. Orrxer, Chairman B. M. Woops, Vice-Chairman 


Three Years: E. G. Canrrter, F. W. Hutcninson, R. A. Suerman, M. S. 
WUNDERLICH. 

Two Years: W. A. Dantetson, H. R. Rotrn, Eanwest Szexery, E. N. 
McDonnett. 


One Year: C. M. Asnuzy, L. T. Avery, L. E. Seerey, G. D. Winans, 
C.-E. A. Winstow, L. P. Saunpers, Ex-Officio. 


Council Committees 


Executive—C.-E. A. Winslow, Chairman; C. M. Ashley, W. A. Danielson 
Finance—B. M. Woods, Chairman; E. G. Carrier, L. E. Seeley. 
Meetinas—L. T. Avery, Chairman; F. W. Hutchinson, E. N. McDonnell 
Membership—G. D. Winans, Cheirman ; H. R. Roth, M. S. Wunderlich 
Standards—Ernest Szekely, Chairman; G. L. Tuve, R. A. Sherman 


Advisory Council 


C..E. A. Winslow, Chairman ; Homer Addams, M. F. Blankin, W 

S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, W 

H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. Harding, | i tae 
C. V. Haynes, E. Vernon Hill, John Howatt, W. T. Jones, D. D Kim, 
G. L. Larson, S. R. Lewis, J. F. McIntire, F. B. Rowley and A W 


Special Committees 


Admission and Advancement: C. H. B. Hotchkiss, Chairman (one 5 
Crosby (two years); E. R. Queer (three years). 


Chapter Relations: F. C. McIntosh, Chairman; F. L. Adams, D. M. Alle 
C. B. Gamble, C. S. Koehler, A. B. Madden, T. D. Stafford, R Tavle 


Constitution and By-Laws: W. T. Jones, Chairman; S. H. Downs, Hf 
Sproull. 


F. Paul Anderson Award: B. M. Woods, Chairman; R. H. Carpenter, 
Driscoll, E. O. Eastwood, F. E. Giesecke. 


Guide Publication: T. F. Rockwell, Chairman; R. C. Cross, R. S. Dill. CF 
Kayan, B. H. Jennings, A. B. Newton, G. H. Tuttle, W. M. W e 
C. P. Yaglou, Cyril Tasker, Ex-Officio. 

Publication: W. E. Heibel, Chairman (one year); J. C. Fitts (to year: 
John A. Goff (three years). 

Technical Papers: G. L. Tuve, Chairman; L. T. Avery, W. E. Heibel. C } 
Flink, Cyril Tasker. 

To Cooperate with Other Professional Societies: M. C. Giannini, Chairmes 


Albert Buenger, H. O. Croft, J. D. Falvey, E. W. Gray, F. A. Leser 
W. H. Old, T. T. Tucker 


CHAPTER DELEGATES COMMITEE CHAPTER NOMINATING COMMITTEE 
Cuarter DeLecaTEe ALTERNATE REPRESENTATIVE ALTERNATE 
ATLANTA L. F. Kent T. T. Tucker 


W. J. McKinney 
Milner Noble 


Centra New Yor« 
Centra. Oxn10 


W. H. Carrier 
H. R. Allonier 


J. W. Stevens 


J. D. Slemmons 


T. R. Walker A. I. Brown 

E. J. Richard A. W. Edwards CINCINNATI A. W. Edwards E. |. Richard 

L. A. Teasdale A. J. Lawless ConNECTICUT H. E. Adams J. H. Smart 

W. H. Grant, Jr. J. S. Burke DeLta W. H. Grant, Jr J. S. Burke 

O. W. Johnson F. W. Kolb Gotpen Gate O. W. Johnson F. W. Kolb 

J. S. Locke O. J. Prentice ILLINOIS J. S. Locke O. J. Prentice 

G. B. Supple T. R. Davis INDIANA G. B. Supple Ferdinand Jehle 
F. E. Triggs Iowa F. E. Triggs 

S. L. Furber R. B. Mason Kansas City D. M. Allen P. C. Leffel 

F. T. Ball R. E. Moore MANITOBA F. T. Ball R. E. Moore 

D. M. Archer C. W. Larson MASSACHUSETTS C. W. Larson D. M. Archer 

J. D. Flinn MEMPHIS 

R. F. Connell F. R. Bishop MICHIGAN R. F. Connell F. R. Bishop 

J. E. Haines B. F. McLouth MINNESOTA F. W. Legler 

Leo Garneau S. W. Salter MonrTREAL Leo Garneau S. W. Salter 

R. B. Saxon NEBRA: 4 R. B. Saxon 

H. J. Ryan W. A. Sherbrooke New Ycak H. J. Ryan W. A. Sherbrooke 
F. E. P. Klages K. W. Selden, Jr. Nortn CaRroLina F. E. P. Klages K. W. Selden, Jr. 
E. T. Gessell A. B. Ullrich Norts Texas E. T. Gessell A. B. Ullrich 

J. W. James J. E. Wilhelm NortHern Onto D. L. Taze R. L. Byers 

G. T. Donceel F. X. Loeffler OKLAHOMA G. T. Donceel F. X. Loeffler 

J. P. Fitzsimons E. G. Spall OnTarRiIo V. J. Jenkinson Dy A. Stott 

W. B. Morrison J. D. Kroeker Orecon E. C. Willey W. J. Widmer 

R. E. LeRiche M. C. McLennan Paciric NortTHweEst R. E. LeRiche M. C. McLennan 
J. W. McElgin R. D. Touton PHILADELPHIA H. B. Hedges Edwin Elliot 

T. F. Rockwell D. W. Loucks PITTSBURGH E. H. Riesmeyer, Jr. B. B. Reilly 
Fred Janssen L. M. Hook Rocxy Mountain Fred Janssen L. M. Hook 

B. L. Evans Ralf Toensfeldt Sr. Louis Ralf Toensfeldt B. L. Evans 

D. M. Mills J. A. Walsh Souts Trxas D. M. Mills J. A. Walsh 
Art. Theobald R. A. Lowe SouTwern CALIFORNIA Art. Theobald R. A. Lowe 

J. T. Young, Jr. D. R. Wilde Utan J. T. Young, Jr. D. R. Wilde 

F. A. Leser W. H. Littleford Wasutnorton, D. C. F. A. Leser W. H. Littleford 
H. R. Limbacher C. H. Pesterfield Western MICHIGAN C. H. Pesterfield H. R. Limbacher 
Herman Seelbach, Jr. Western New Yore S. W. Strouse Roswell Farnham 
E. W. Gifford M. W. Bishop WIScoNnsIN M. W. Bishop E. W. Gifford 
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Committee on Research 


ASHVE Research Laboratory: 7218 Euclid Ave., Cleveland 3, O. 
(Tel.: EXpress 6161) 


L. P. Saunpers, Chairman 
H. Unnamt, Vice Chairman A. C. Frevpner, Ex-Officio 
Cyatt Tasxer, Director of Research 


Three years: L. N. Huwrer, C. O. Mackey, R. D. Mapison, L. G. 
muse, L. P. Saunpers. 


Two years: R. M. Conner, Jounw A. Gorr, F. W. Hutcminson, R. K 
avuman, W. E. Zresper. 


One yeor: C. M. Asuuey, F. E. Gresecxe, F. C. McIntosn, G. L. Tuve, 
H. Uspaut. 


Executive Committee: L. P. Saunpers, Chairman; T. H. Unpant, Vice- 
hgirman, L. N. Huwrer, G. L. Tove, W. E. Zieper. 


Technical Advisory Committees 


Air Cleaning: R. S. Dill, Cuarrman; R. D. Blum, J. J. Burke, F. H 
ward, O. C. Eliason, R. S. Farr, R. G. Hannaman, R. E. Hunsaker, D. L. 
Hungicker, E. A. Jones L. G. Miller*, H. C. Murphy, G. W. Penney, 
P. Sharpe, R. P. Warren, R. D. Wood. 


Air Conditioning in Industry: W. L. Fleisher, Cuarnman; L. T. Avery, 
ard Greenburg, M.D., D. E. Humphrey, F. W. Hutchinson*, E. F. 
Hyde, L. L. Lewis, O. W. Ott, R. R. Sayers, M.D., H. E. Ziel. 


Air Distribution and Air Friction: Ernest Szekely, Cuarmman; N. E. 
berry, S. H. Downs, W. H. Hoppmann II, F. J. Kurth, J. N. Livermore, 
D. J. Luty, R. D. Madison®, L. G. Miller*, D. W. Nelson, G. B. Priester, 


A Thorp. 


Air Sterilization and Odor Control: W. F. Wells, Cuatrman; W. T. 
nderson, Jr., L. J. Buttolph, W. V. Consolazio, C. W. Flood, Jr., Leonard 
reenburg, M.D., F. W. Hutchinson*, B. H. Jennings, F. H. Munkelt, J. A. 
Reyniers, Mildred Wells, M.D., C.-E. A. Winslow. 


Cooling Load: W. E. Zieber*, Cuarrman; O. W. Armspach, R. D. Blum, 
0. Croft, P. L. Davidson, W. F. Friend, R. H. Heilman, John James, 
F. Kayan, J. N. Livermore, C. O. Mackey*, C. S. Pabst, J. P. Stewart. 


Corrosion: L. F. Collins, Cuataman; R. M. Conner*, S. P. Ewing, A. S. 
tes, Jr., A. E. Griffin, E. W. Guernsey, R. L. Hallett, F. N. Speller. 


Fuels: E. T. Selig, Jr.. Cuarrman; R. M. Conner*, R. S. Dill, R. B. 
ogdabl, L. N. Hunter*, R. C. Johnson, S. Konzo, W. M. Myler, Jr., W. T. 
eid, H. J. Rose, C. E. Shaffer, R. A. Sherman, T. H. Smoot, R. K 
bulman*, E. C. Webb. 


Glass: R. A. Miller, Cuatnman; L. T. Avery, J. E. Frazier, E. H. 
Hobbie, L. K. Jones, J. H. Lewis, C. O. Mackey*, W. C. Randall, Vic 
anders, H. B. Vincent, G. B. Watkins. 


Heating Load: P. D. Close, Cuatrman; C. M. Ashley*, E. K. Campbell, 
F. Collins, Jr., R. C. Cross, W. S. Harris, H. E. Lewis, M. W. McRae, 
F. Rockwell, R. K. Thulman*. 


Insulation: E. R. Queer, Cuarrman; R. E. Backstrom, T. H. Coulter, 
G. Hechler, H. E. Lewis, H. E. Robinson, T. D. Stafford, T. H. Urdahl*, 
B. Wilkes, P. M. Woodworth. 


Physiological Research: C.-E. A. Winslow, Cuatrman; Thomas Bed- 
ord, M.D., A. R. Behnke, M.D., E. F. DuBois, M.D., A. P. Gagge, A. C. 
vy, M_D., R. W. Keeton, M.D., D. H. K. Lee, F. C. McIntosh*, Charles 


Sheard, A. D. Tuttle. 


Radiation and Comfort: J. C. Fitts, Cuaimman; R. E. Daly, F. E 
aesecke*, L.. N. Hunter*, F. W. Hutchinson®, John James, E. M. Mitten 
orf, L. L. Munier, G W. Penney, J. K. M. Pryke. 


Sensations of Comfort: C. P. Yaglou, Cuairman; R. S. Arnold, A. R. 
nke, M.D., Thomas Chester, M. K. Fahnestock, W. J. McConnell, M.D., 
C. McIntosh*, A. B. Newton, K. E. Robinson. 


Sorbents: John Everetts, Jr., Cuarrman; R. E. Cherne, O. D. Colvin, 
. C. Debler, John A. Goff*, C. H. B. Hotchkiss, E. R. McLaughlin, J. C. 
tterson, G. L. Simpson, C. F. Sines. 


Sound Control: R. D. Madison*, Cuairman; C. M. Ashiey*, P. H. 
veiger, C. H. Hall, W. W. Kennedy, G. C. Kerr, E. W. McMullen, J. S. 
arkinson, A. G. Sutcliffe, T. H. Troller, T. H. Urdahl*, T. A. Walters. 


Weather Design Conditions: T. H. Urdahi*, Cuarmman; J. C. Albright, 
- E. Bentley, H. S. Birkett, J. F. Collins, Jr., John Everetts, Jr. 
"Member 


of C ittee on Research. 
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Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Monday. President, W. J. McKinney, Rm. 714, 101 Marietta St. Bldg., 
Atlanta 3. Secretary, H. King McCain, 615 Trust Co. of Georgia Bldg. 


Central New York: Organized, 1944. Headquarters, Syracuse, N. Y 
President, C. F. Woese, 1001 Burnet Ave., Syracuse 3. Secretary, Margaret 
M. Ingels, 300 S. Geddes St., Syracuse 1. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. Meets, 
Third Monday. President, H. R. Allonier, 101 N. High St., Columbus 15 
Secretary, W. M. Myler, Jr., P. O. Box 267, Columbus 16. 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. Meets, First 


Tuesday. President, A. W. Edwards, Rm. 307, 626 Broadway, Cincinnati 2 
Secretary, M. E. Mathewson, 1211 Enquirer Bldg., Cincinnati 2 


Connecticut: Organized. 1940. Headquarters, New Haven, Conn. Presi 
dent, P. D. Bemis, 36 Pearl St., Hartford 3. Secretary, Winfield Roeder, 405 
Temple St., New Haven. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, Second 
Tuesday. President, W. P. Oster, 410 Camp St., New Orleans 12. Secretary, 
F. G. Burns, 317 Baronne St., New Orleans 9 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif 
Meets, First Wednesday. President, James Gayner, 624 Hearst Bidg., San 
Francisco. Secretary, H. V. Hickman, 1129 Folsom St., San Francisco 1 


Illinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Second 


Monday. President, Oliver J. Prentice, 450 E. Ohio St., Chicago 11. Secre 
tary, C. M. Burnam, Jr., Room 1605, 6 N. Michigan Ave., Chicago 2 

Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, Fourth 
Friday. President, T. R. Davis, 805 K. P. Bidg., Indianapolis 4. Secretary, 
P. R. Jordan, 311 E. South St., Indianapolis. 


Iowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Second 
Tuesday. President, E. O. Olson, 3009 Sixth Ave., Des Moines. Secretary, 
D. C. Murphy, 214 Old Colony Bldg., Des Moines. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. Meets, 
First Monday. President, S. L. Furber, 7429 Forest Ave., Kansas City 5 
Secretary, H. E. Gould, 1800 Baltimore, Kansas City 8. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada 
Meets, Third Thursday. President, F. T. Ball, 324 Main St., Winnipeg 
Secretary, D. S. Swain, 1186 Downing St., Winnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. Meets, 
Third Tuesday. President, C. W. Larson, 128 Brookside Ave., Jamaica Plain, 
Boston 30. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, First 
Monday. President, T. J. O’Brien, 1030 Exchange Bldg., Memphis. Secre 
tary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, First 
Monday after 10th of month. President, F. R. Bishop, 8011 Dexter Bilvd., 


4 


Detroit 6. Secretary, L. A. Burch, 5853 Hamilton Ave., Detroit 2. 
Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. Meets. 


First Monday. President, J. E. Haines, 2747 Fourth Ave., S., Minneapolis 8 
Secretary, O. L. Lilja, 5000 16th Ave., S., Minneapolis 7. 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada. Meets, 
Third Monday. President, A. B. Madden, 1170 Beaver Hall Sq., Montreal. 
Que. Secretary, S. W. Salter, 910 New Birks Bldg., Montreal. 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, Second 
Tuesday. President, H. Y. Kleinkauf, 514 S. 11th St., Omaha 8. Secretary, 
Verne Simmonds, 2416 Vane St., Omaha 11. 
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New York: Organized, 1911. Headquarters, New York, N. Y. Meets, 
Third Monday. President, W. A. Sherbrooke, 114 Liberty St., New York 6. 
Secretary, Carl H. Flink, Room 3000, 51 Madison Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. Meets, 
Quarterly. President, C. Z. Adams, 312 Piedmont Bldg., P. O. Box 1356, 
Greensboro. Secretary, M. F. DuChateau, 205 S. Lyndon St., Greensboro. 


North Texas: Organized, 1938. Headquarters, Dallas, Tex. Meets, Third 
Monday. President, E. J. Stern, 701 Burt Bldg., Dallas 1. Secretary, B. S. 
Foss, Jr., 4703 Ross Ave., Dallas 4. 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, Ohio. Meets, 
Second Monday. President, J. E. Wilhelm, 1906 Euclid Ave., Cleveland 15. 
Secretary, D. E. Mannen, Jr., 4517 Silsby Rd., University Heights. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City, Okla. Meets, 
Second Monday. President, G. T. Donceel, Oklahoma Natural Gas Co., 
Oklahoma City. Secretary, W. W. Frankfurt, 519 Apco Tower, Oklahoma 
City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont., Canada. Meets, 
First Monday. President, V. J. Jenkinson, 117 Peter St., Toronto 2B. 
Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, Thursday 
after First Tuesday. President, F. F. Urban, 6726 S. W. Burlingame Ave., 
Portland. Secretary, E. R. Lokey, 1238 N. W. Glisan St., Portland 9. 


Pacific Northwest: Organized, 1928. Headquarters, Seattle, Wash. Meets, 
Second Tuesday. President, R. E. Le Riche, 6345 39th S. W., Seattle 6. 
Secretary, C. W. Finn, 320 - 8th Ave. N., Seattle 9. 


Philadelphia: Organized, 1916. Hadquarters, Philadelphia, Pa. Meets, 
Second Thursday. President, R. D. Touton, Ninth & Columbia Ave., Phil- 
adelphia. Secretary, F. H. Buzzard, 213 S. Broad St., Philadelphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Meets, Second 
Monday. President, A. F. Nass, 527 First Ave., Pittsburgh 19. Secretary, 
E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh 22. 


Rocky Mountain: Organized, 1944. Headquarters, Denver, Colo. Meets, 
First Wednesday. President, F. L. Adams, P. O. Box 840. Denver 1. Secre- 
tary, J. J. Johnson, 1010 17th St., Denver 2. 


St. Louis: Organized, 1928. Headquarters, St. Louis, Mo. Meets, First 
Tuesday. President, B. C. Simons, 4030 Chouteau, St. Louis 10. Secretary, 
W. A. Russell, 7918. Kingsbury Blvd., Clayton 5, Mo. 


South Texas: Organized, 1938. Headquarters, Houston, Tex. Meets, Third 
Friday. President, B. P. Fisher, P. O. Box 92, Houston 1. Secretary, C. C. 
Quin, 809 Stuart Ave., Houston 6. 


Southern California: Organized, 1930. Headquarters, Los Angeles, Calif. 
Meets, Second Wednesday. President, Art Theobald, 116% S. Kings Rd 
Secretary, R. S. Farr, 2615 Southwest Dr., Los Angeles 43. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Meets, 
First Wednesday. President, J. T. Young, Jr., Box 709, Ogden. Secretary, 
E. J. Watts, 2485 Douglas St., Salt Lake City 5. 


Virginia:, Organized, 1946. Headquarters, Norfolk, Va. President, R. C. 
Thomas, 819 Westover Ave., Norfolk 7. Secretary, J. F. Reynolds, Gatling 
and Marble Ave., Norfolk 2. 


Washington, D. C.: Organized, 1935. Headquarters, Washington, D. C. 
Meets, Second Wednesday. President, L. B. Nye, Jr., 1100 H St., N. W., 
Washington. Secretary, J. N. Stewart, 6124 32nd Pl., N. W., Washington 15. 


Western Michigan: Organized, 1931. Headquarters, Grand Rapids, Mich. 
Meets, Second Monday. President, J. W. Miller, Route 5, Box 498, Lansing. 
Seeretary, K. E. Robinson, 211 Smith Ave., Lansing 10. 


Western New York: Organized, 1919. Headquarters, Buffalo, N. Y. 
Meets, Second Monday. President, Herman Scelbach, Jr., 45 Allen St., 
Buffalo 2. Secretary, F. J. Weber, 443 Delaware Ave., Buffalo 4. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Meets, 
Third Monday. President, E. W. Gifford, 611 N. Broadway, Milwaukee 2. 
Secretary, B. M. Kluge, 1817 S 66th St., Milwaukee 14. 





CITES NEED FOR ENGINEERS 


Future demand*for engineering graduates will be ; 
twice as great as before the war, according to Kar! 
ton, president of Massachusetts Institute of Technol 


Despite increased military and civilian demands d 
war, the number graduating from engineering s 
declined steadily to a low this year of less than 7000 
those in army and navy sponsored programs. This 
with a normal complement early in the war of alm 


In an article appearing in the November issue of / 
Focus, Dr. Compton predicted that the nation’s de! 
technical manpower “will not be wiped out until | 
earliest.” 


Dr. Compton pointed out that during the war viri.a! 
of the technical talent focused its attention on the dey 
of equipment and techniques for the single purpose of 
the war. He said: 

“Even though a great deal of this research will have peacetime 
we have undoubtedly lost ground in our constructive efforts cc 
improve the standard of living. Further, we have drawn heay 
reservoir of fundamental scientific knowledge because most 
research concerned the application of science and any basic re 
incidental to the major task. We must therefore promptly replenis 
of the raw materials of engineering and science.” 


The M.LT. president added that during the war alm 
company producing war equipment was dependent in s , 
on technical manpower, and that this trend will continy 
peacetime is borne out strikingly by a survey recent) 
ducted among 125 companies throughout the United Stat 
a committee of the American Society of Engineering |! 

The results indicate that the future annual demand tor 
neering graduates will be more than twice as great a: 
the war. 


In conclusion, Dr. Compton declared that the futu: 
young man in engineering or science is “indeed bright 
presents “a challenge and an opportunity that we s! 
and cannot let pass. Educators and industrialists alik: 
everything possible to encourage students at the s 
school level to study basic sciences and to develo; 
students an interest in a future career in one of the t 


fields.” 





An Invitation to Members 


The Council wishes to encourage authors to con- 
tribute good technical papers for presentation to our 
Society, particularly papers dealing with new or nove! 
developments. Good papers on air conditioning of all 
kinds and new papers on air distribution, industrial 
hygiene and industrial ventilation are of interest. A 
special committee has been appointed to secure 
papers. The membership of the Committee on Tech- 
nical Papers is composed of G. L. Tuve, chairman; L 
T. Avery, Walter Heibel, C. H. Flink, and Cyril | 
Tasker. 


Any one of the committee members will be glad 
to consult by mail or otherwise with authors to pre- | 
determine whether the particular subject is desired. 


Papers must be presented first to the Publica- 
tion Committee for approval for publication and then 
are passed on to the Meetings Committee for selection 
to use at the Annual or Semi-Annual Meetings. We 
need papers planned now to take care of the Annual 
Meeting in January, 1947. If you have any papers 
you would like to suggest, please communicate with 
any of the committee members. 
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FQUIPMENT DEVELOPMENTS 


or you convenience in obtaining more information about 

of this equipment, see coupon on this page. Add th 
»o products and companies listed here to your Directory 
ection which you received in your January 1946 Heating, 
iping & Air Conditioning and thus keep your records of 
vvces of supply up to date throughout the year. Single 
eterisk indicates equipment not listed in Directory Section; 
yhle asterisk equipment and manufacturer not listed. 







cooling Towers 


No, 3265—A new line of cooling towers for use with 
nit air conditioners and refrigerating plants of 3 to 
9 tons capacity has been announced by Marlo Coil 
o., 6135 Manchester Ave., St. Louis 10, Mo. 

These compact units are a modification of the com 
any’s evaporative condenser; being identical in 
‘mension, design, and construction except in place 
ithe condensing coil a wetted deck surface is pro 
ied. They are said to combine the advantages of 
k, spray, and fan type towers 


Optional features of these units, which are available 

sizes and which incorporate mechanical drait, 
nclude stainless steel construction, unidrive or remote 
ump installation, and the choice of outdoor or indoor 
ati 


Pad Products 
Division Consolidated 


No. 3266—The American Snielting and Refining 
0, 120 Broadway, New York 5, N. Y., has consoli- 
dated the operations of its Lead Products Div. with 
hose of its Federated Metals Div. 
A. P. Knapp, for the last six years general manage! 
(the Lead Products Div. and president of its sub 
the Andrews Lead Construction Corp., has 
cquired the operations of this subsidiary together 
homogeneous bonding business of the Lead 
ts Div. These operations are being conducted 
newly formed companies of which Mr. Knapp 
$president. These are Andrews-Knapp Construction 
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Co. and Knapp Mills, Inc. with offices at 120 Bi 

New York City. According to a recent annou 
ment, a close working arrangement will exist 
the Federated Metals Div. of American Smelting an 


Refining Co. and Mr. Knapp’s new companies 


way, 


bet ver 


Electronic Air Filter 
for Railroad Cars 


No. 3267—A new model “Electro-Airmat” dust 
filter, designed especialy for railroad car use, has been 
announced by American Air Filter Co., Inc., First and 
Central Ave., Louisville 8, Ky. 

The collector element of this filter is electrostatical! 
“Airmat” 

cellulose 


charged 
paper, a 
product 
of a number of plies 
of tissue-like sheets 


composed 


in “jack-straw”’ ar- 


rangement Units 
are available for 
either side or bot- 


tom servicing of the 
collector element 
which is approxi- 
mately 19% x 26% 
x 7 in. and are rated 
at 950 cfm. The 
loading of spare elements is done by turning a crank 
installations, a 





on a mechanical loader or, for small 
manual loader may be used. In either case casters cat 
be provided for performing this operation at the track 
side. 

The arrestance rating of the unit, when tested by th« 
discoloration test method, is said to be 90 per cent o1 
better with atmospheric smoke or dust, and the weight 
of the unit is claimed to be 40 per cent less than ele: 
tronic filters having plates, eve 
though 30 per cent less space is required. 

The filter is designed to operate on 115 volt, 60 cycle 


metal collector 


single phase current with a power consumption 
approximately 250 watts 
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Pump for Condensate 
Return System Redesigned 


No. 3268—The use of a newly redesigned a: larger 
pump in the C-B high pressure condensate return Sys. 
tem has been announced by the Cochrane Cx 17th 
St. and Allegheny Ave., Philadelphia 32, Pa. 

The larger pump, driven by a 25 hp motor 
added to handle 
larger capacities 
and the outboard 
pump shaft bearing 
has been eliminated 
in favor of a closer 
coupling. Othe: 


changes are said to 
include the usc ofa =f } a 
better adapted flex “(Cane fy -— 


ible coupling  be- 
tween the pump 
and motor and the use of a silent jet whi 
pump noise. 

In operation the centrifugal pump dra 
from a finned priming loop and discharges 11 
velocity jet through the jet pump nozzk 
draws the returned hot condensate throug! 
shaped mixing tube and into the priming 
additional volume of condensate introduc: 
constantly filled loop results in the dischar 
equal volume through the air separator to 

The system is designed to handle up t 
per hr of condensate at an 8&0 psi boile 
ditferential. 


Refrigeration Equipment 
Manufacturer Buys New Plant 


No. 3269—The Baker Ice Machine Co., In 
Evans St., Omaha 1, Neb., manufacturer of refrigera- 
tion and air conditioning equipment, has purchased an 
additional manufacturing plant at Portland, Me 

The Portland plant, formerly used for wat 
tion, will add 60,000 sq ft of manufacturing 
the Baker facilities and will be in operation < 
machine tools can be installed. The additi 
eastern plant is one of the early steps in the 
program of the company which was acqu 
October by the Equity Corporation Grou 
other manufacturing operations are carrie 
Seattle and Los Angeles, the new plant is ex; 
be second in output to the Omaha factory 

President Ross Rathbun has announce 
pointment of J. H. Hill as assistant comptro! 


Acidity and Alkalinity Indicator , 

™ 
No. 3270—A new “Methyl-Purple” indicator, de 
signed to replace methyl-orange as a titration indi 
cator in determining acidity and alkalinity, has been 
announced by the Fleisher Chemical Co., P. O. Box 
616, Benjamin Franklin Station, Washington 4, D. ©. 
Laboratory control of acidity and alkalinity plays 

an important part in the manufacture of a gré i 

products and in water conditioning, such i 

feedwater. Laboratory tests are generally concducteé 
with the aid of titration indicators, and according! 
the manufacturer, the new indicator is superior to the 
1046 
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Fire tube 
boilers 


oof Cleaned quickly 


—designed operating efficiency restored! 


53 
gera- The Dowell chemical method of cleaning fire tube boilers has 
ed an grown steadily in acceptance by plant engineers who appreciate 


the advantages of a modern cleaning technique which combines 
rapidity with effectiveness and safety. Reduced operating costs 
naturally follow when accumulated scale and sludge are chemi- 
cally removed from boilers, condensers, flow lines, and other 
types of heat-exchange equipment. 


Dowell offers a complete service—including preliminary inspec- 
tion, scale analysis, and the selection of proper chemicals to 
accomplish rapid cleaning. Dowell specialists bring with then 
adequate equipment to control every stage of the successfu 
treatment. 


E SHOWING! Now available—a new 
nute sound slide film illustrating the 
nlities of Dowell Chemical Scale Removal 
ce. A Dowell representative will gladly 
nge a special showing at your plant, office or 
neation mecting. Cali or write Dowell today. 


| 

| 

| 

| DOWELL INCORPORATED, TULSA 3, OKLAHOMA 
| Subsidiary of The Dow Chemical Company 

| New York « Philadelphia « Baltimore « Buffalo « Cincinnati « Cleveland 
| 

| 

| 





Chicago « Detroit « St. Louis « Houston « Kansas City « Wichita « Pittsburgh 
Mc. Pleasant, Michigan « Salem, Illinois 
Long Beach, Cal., Casper,W yo.: Dowell Affiliate — International Cementers, Inc 






SPECIALISTS IN CHEMICAL CLEANING SERVICE 


DOWELL 
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threading I’ to 2’ pipe 
with this No. IR poster 








Has the famous RIFAID 
quick-setting workholder 


@ This improved No. 1R gives you pipe threading 
speed and convenience you're not 
used to finding in a 1” to 2” poster 
die stock. Mistake-proof workholder 
sets to size quickly, only 1 screw to 
tighten on pipe .. . no bushings to 
bother with. Direct action thread- 
ing, no wobble — full-floating posts 
only taper threads. Fast smooth- 
threading alloy or high-speed steel 
dies, rugged steel-and-malleable 
construction for long use. Popular 
price — ask your Supply House. 





it stands up anywhere 
on its own feet. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. 
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well-known 


pH range, 





proaching endpoint, 
pletely stable as alcohol or other volatile solv: 


not used. 


Hot Process 


methyl-orange 


and 


Water Softener 
No. 3271—A new hot process water softene: 
porating a sludge blanket design, has been de 


by the Permutit Co., 330 W. 42nd St., 


N. Y. 


Improv ed boiler feedwater, 
chemicals required for softening, 
softened water, 
and the amount of si 


turbidity of 


amount of backwashing, 


(0) 


because 
interference from phosphates, 
(2) endpoints actually coincide with the eq 
points, (3) color transitions take place over a 
(4) color changes are 
definite and the sharp endpoints make result 
ducible and reduce the time required for titrat 
a convenient warning tint provides a 
the 


organic 


the 


(1) ther 


Matte 


contrast! 


signa 
indicator 


New Y 


substantial sa 


and reduct 


load on filt 


in the water are said to be some of the features 


new equipment which is built in four models 


with every type of steam generator. 


TOR RING 
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Raw WATER ae =, 
ra 
A Xente 
* 
vc wemicar 
ONTROL METER 
Z 
eT eee, 
evectan 
SAMPLE OR AIN 
In the 
acts as a filter screen fi 


the 


eners. 


manufacturer, 
and this 


filters, 


settling tank, 
turbidity than that obtained in other types o 
This low turbidity in the settled water, sa 
places a relatively light load 

produces a corresp 


in turn, 


Tr 






Powers 


fine 


particles 


reduction in the frequency of backwashing. 


An unusual feature of the unit is said to be t! 
of an automatically operated desludging valve f 
trolling the depth of the sludge bed. 
turbidity 

water 


actuated by 


continuously 


an electronic 


measures 


through the bed. 


a 


detector 
sample 


tank, suspended sludge forms a bed 
This 
coupled with a slow rate of upward flow thro 
is said to give an effluent lo 


The va 
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A smart pipe vise 


Burner and workbench 


, Kier 
“HAN-AIR? Cathy dC tof 


—— where you need it 


‘ A THROTTLING VALVE ys 
-— || RIFAID 
a 
ot 





AIR DOOR FOR NATURAL 
ORAFT SERVICE 


” 
BURNER © 
ECON | ROL 





po! 
® | TRISTAND 





UGHT WEIGHT, 
FAN HOUSING 


» REFLECTOR 
ROD HOUSING 





Picture reveals essential and highly desirable POINTS of Fan-Air 
mech’! deaft gas burners. Not just a gas burner but a COMPLETE 
AND FULLY AUTOMATIC BURNER SYSTEM, factory tested and 
ready for application when received. it's the most modern gas 
burner and easier to install. 

SIZES 5 to 300 H.P. PROMPT SHIPMENTS 


@ It makes sense that this efficient Tristand, practi- 
cally a portable workbench, becomes more popular 
by the month. Hinged legs fold in for easy carrying 
to the job. It sets up solid against tip- 

ping. Ample room on top, slots for 

tools, a pipe rest and three handy pipe 

benders . . . remarkably convenient. 

Comes with chain or yoke pipe vise, 

LonGrip jaws easy on polished pipe. 

Strong malleable construction, years 

a of easier pipe work. Ask your Supply 

yoke vise House for the rime Tristand. 
Worthy of sponsorship for Scotch Marine Boilers 


Nothing else like it! 


LEE B. METTLER CO. 


406 South Main Street WORK-SAVER PIPE TOOLS 
LOS ANGELES 13 CALIFORNIA THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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Miter Gear Box 


No. 3272—A new line of miter gear boxes for shafts 
from 4 to 1% in. has been announced by the Brooks 
Equipment Corp., 217 Hudson St., Hoboken, N. J. 


Designed for standardization, economy, high eth- 
ciency, and ease of 
installation, the 
units are said to 
provide great 
strength and resist- 
ance to shock. Oilite 
bearings are pro 
vided in the long 
hubs and both the 
plain and oil sealed 





ath 


a ad 


types of boxes are 
available Horse- 
power ratings are 
in accordance with site sides of the unit and an induced draft fa: i 
standard power to provide a vertical air discharge. Tube and | 
transmission prac- mounted in a vertical plane are said to provide 2 
tice fed manifolding to supply and return lines 
independently mounted fan and drive asse1 
Large Capacity Cooling designed to eliminate the transmission of vib 
and Condensing Radiators Capacities for the water cooling units range 
from 3,600,000 Btu per hr at standard conditi 





No. 3273—A series of new type, large capacity cool- 
ing and condensing radiators, designated as VAD  nqdystrial Controller 
units, has been announced by the Young Radiator Co., No. 3274—The Foxboro Co., 106 Neponset Ave 
Racine, Wis. Foxboro, Mass., has announced the new model 40 con. J 
Designed for water cooling, oil cooling, steam and  trolier for the control of temperature, pressure, flow, FF 
vapor condensing, gas cooling, or in combination and other variables in continuous processes, or others i 
arrangements, cooling faces are located on two oppo-_ in which the control requirements are exacting 


hed te 


























Mlodein Gbeandlne 


STEEL WARM AIR FURNACES 


COAL OIL 


FOR DETAILS SEE YOUR JOBBER OR WRITE.. 
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THERMOSTATIC 
HEAT 
REGULATOR SET 








. They're the Owners of A-P 
Controlled Oil Heaters Purchased 
from Yow since 1939! 









Use It as a PORTABLE DRILL 


Take your Oil Heater Cus- The Black & Decker 54” Heavy- 
tomer-list out of “moth- Duty Drill is full-powered, built 


balls." Make it an active : 
for continuous use. Drives twist 
source of extra sales and 













drills up to *«" in piping, steel 





profits! Otter every one 






plates, ducts, vents, frames, 
braces and other metal parts 
Drives wood augers up to 54” in 
hardwood for running  pip< 





of these old friends the 






modern luxury and oil-sav- 





ing convenience of At 






matic Temperature Control 






through flooring and walls, in 









































































ve for their heaters Show 
or them how savings in avoid stalling heating and air condi 
ae ing overheating can practically pay the tioning units. Drives B & D 
; low cost of the complete A-P Model Hole Saws up to 1)” diameter 
ers i 240-ED Heat Regulator Set Tell them for cutting clean, round holes in 
: how they Il save time, enjoy more uniform healthful room temperatures any material a hacksaw will cut. 
% regulating their heaters by the mere setting of a Ther» #tic D 
na Any Vaporizing Oil Burning Heater using the A-P 240-DR or UR 
| ant Level Oil Control can be equipped with this AUTOMATIC 
3 t Regulator Set. This means most of the leading makes produced Use It asa 
5 39. It's easy t nstall, too Complete Sales Packag includes 
¢f Electric Conversion Top which mounts on present manual control, an DRILL PRESS 
} ive and accurate Wall Thermostat, a Transformer, and all neces Mounted quickly in a Black & 
: essories and instructions, for simple and quick installation Decker No. 20 Drill Stand. this 
= Write TODAY for prices, samples, and other advertising and selling Drill makes a powerful drill 
terial — to help you to EXTRA sales and profits this winter press. Plenty of leverage to put 
é on the pressure. A slow, smooth 
Fi AUTOMATIC PRODUCTS COMPANY feed for more precise work. You 
2460 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WISCONSIN can use the same Drill for both 
portable and stationary work! 
) MODEL 
240-ED For full information on Drills and other Electric Tools 
Heot Regulator for heating, piping and air conditioning work, see your 
Set. nearby Black & Decker Distributor. For our complete 
A AUTOMATIC , . P 
Temperstuse Control catalog, write to: The Black & Decker Mfg. Co., 628 
Heaters Pennsylvania Ave., Towson 4, Maryland. 
equipped with A-P ’ y 
(ODR of UR 
! Controls 








LEADING vsrmeurons ite one SMOEVERYWHERE SeLA 


iii Black KZ TOOLS 
(PPDEPENDABLE oat 
DESIGN ATE SERVICING a @-D elf 
ED TO ELIMIN atau [0 
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ELECTRIC DRILLS ELECTRIC SHEARS BENCH GRINDER WIRE BRUSHES 
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Takes a lot of 
your work out of 
cutting pipe...this 





























For Insulation ry oe 


i Jobs, too = fas 42>” 
Sate (IT HAS TO BE 
RIGHT THE FIRST TIME 


--- and the first choice for the right insulating 
job is the Johns-Manville Insulation Applicator. 






Even the finest insulation must be properly applied 
to provide maximum efficiency. That's why lead 
ing refrigeration engineers have long relied « 
the combination of Johns-Manville Rock Cork 
and the skill of J-M Applicators. 

Basically mineral in composition, Rock Co 
is made in both sheet and pipe-covering forn 
Both provide advantages that plant operators 
and engineers appreciate . . . low thermal co 
ductivity, exceptional resistance to rot, moistur 


Good reasons why this 4-wheel rimerp 
pipe cutter is such a favorite every- 


where. It cuts pipe fast and clean with and vermin. 

least effort. Designed with short han- And you can be sure that Rock Cork will be 

dle to work in tight quarters, it cuts applied to give you maximum use of its high i: 

quickly even where you have room sulating efficiency. J-M Insulation Applicators 

only for a quarter turn. Special malle- are fully trained in all phases of applicatio: 

able body assures alignment, it always They employ only skilled mechanics and the most 

cuts true — every cutter factory tested. up-to-date methods of application. 

You'll like this efficient worksaver For further details, write for brochure DS-5 5‘ 
Rime — ask for No. 42 or see your J-M Insulation Applicator. Johns 

& Regular Heavy. ("to 2”) or No.44 (2'"to Manville, Box 290, New York 16, N. Y. 
Cutters in 5 sizes. 4") at your Supply House. ry - 








Johns-Manville 


ROCK CORK 
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WORK-SAVER PIPE TOOLS — 
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new unit does not represent any departure in basic 

operating principles 

from the model 30 

unit (which it re- 

places) but embodies 

improvements in de- 

sign and construction 

which offer new ad- 

vantages. Features 

are said to include 

simplification of de- 

sign, more sturdy 

construction, easier 

and more flexible ad- 

justments, and new 

conveniences in 

servicing, including 

the easy replacement or interchange of unit parts. The 

controller is made as an indicator as well as a single 

pen and multi-pen recorder and is available for on-off 

control action, proportional, proportional and reset, 

proportional with derivative, and proportional and 
reset with derivative. 


CO. Recorder 


No. 3275**——-Davis Emergency Equipment Co., 201 
Halleck St., Newark 4, N. J., has announced a new 
CO, recording instrument which is said to be ex- 
tremely sensitive. 

\ccording to the manufacturer, the extreme sensi- 
tivity to changes in COs content in the flue gas causes 
a quick response so that the instrument can record 
3% sec after the variation has reached the 
analyzing cell, and since the cell is located close to 
the stack, the change is indicated almost as soon as 
it occurs. Other features are said to include the elim- 
ination of continuously operating suction pumps, the 
use of low flow rates through the sampling tube (20 
to 250 ce per min) which eliminates the need for filter 


a change 


ing trains and drvers. 

lo continuously changes in CO, 
as determined by the analyzing cell, a Brown continu- 
ous balance, electronic recorder is used. This is furn- 
ished with 24-hour circular charts which have a range 
fom 0 to 20 per cent COs. The cell panel is a complete 
init and is mounted adjacent to the stack at the 

npling point. The control cabinet and recorder are 
pane! mounted at any convenient location, and d-c 

irrent for operation of the complete unit is provided 


record content, 


ough a constant potential rectifier. 


Self Contained Air 
Conditioning Unit 


No. 3276**—The “Gemco” packaged air condition- 
ing unit, available in both the three and five ton sizes 
and utilizing a two stage compressor which is con- 
structed largely of aluminum alloy, has been an- 
nounced by General Engineering & Mfg. Co., 1523 S. 
10th St., St. Louis 4, Mo. 

Designed for cooling, dehumidifying, and circulat 
ing air in homes, stores, offices, and shops, the unit is 
provided with space for the optional installation of a 
heating coil and humidifier which can be used with an 
existing steam or hot water system. Standard units 

irnished with a four-row expansion and cooling 
»ut another optional feature is the use of a six-row 
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HIGH 
VELOCITY 
OUTLETS 
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HIGH VELOCITY OUTLET 
Adjusted for Down Throw and to One Side 


Style “DDH” 
high-velocity outlet 
furnished—-with or without volume valves. 
prime coat and sponge rubber gasket. 


illustrated above is one of eight variations of our 
each bar individually adjustable with key 
Supplied with baked 


This is a heavy, attractive outlet made in all sizes, with matching 
fixed-bar down-deflecting return grille. Prices are competitive 


Prompt shipment of this line is available. 


MANUFACTURERS OF 
ROOM COOLERS 


We are in a position to supply variations of the High Velocity Outlet 
illustrated above, curved to follow the contour of your cabinet, or 
straight. Your inquiry is invited for prompt, helpful information 
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Style 74—Register— Wall or Baseboard. This Register utilizes 1” 
multiple-dampers to control volume and vertical direction. Multiple 
dampers may be set so as to obtain up, straight, or down deflection, 
as well as complete shut-off. The face is the same as all others of 
the “70” line-—permitting air reflection right or left by adjusting 
front blades with key furnished. Blades are '4” center to center, 
and %” in depth. Complete with rubber gasket, screw holes, prime 
coat. This is an attractive, well-constructed register, available 
promptly. 


For immediate quotation and literature, 
Ask for Bulletin H11. 


STEWART MANUFACTURING COMPANY 


INCORPORATED 
BLOOMFIELD, N. J. 











coil which is recommended for use in extremely humid 
areas. 

One of the outstanding features, says the manufac- 
turer, is the use of a two stage, four cylinder, semi- 
hermetically sealed compressor which is constructed 
almost entirely of heat treated aluminum alloy. This is 
said to provide not only light weight but high com- 
pressor efficiency under varying load and cooling 
water conditions. In fact, satisfactory operation is said 
to be possible even though the cooling water supply 
may be limited or relatively high in temperature. Un- 
loading devices are not used as the unit is designed for 
a balance of pressures on the low side after shutdown. 
The electric motor is cooled by refrigerant gas through 
the motor housing; the heat being transmitted to the 
condenser. 


Safety Control for Pumps 


No. 3277*—Automatic Control Co., 1005 University 
Ave., St. Paul 4, Minn., is offering the “Protectrol,” a 
pressure switch designed to shut off deep well or 
centrifugal pumps when water is not being discharged. 

The device is connected to a pressure tap at the 
pump discharge on the pump side of the check valve 
and is powered by an independent line circuit. A 
thermal time delay unit, adjustable from 45 sec to 2% 
min, which is powered from the motor side of the 
magnetic starter, shuts the pump off after it has been 
in operation a predetermined time without creating 
head pressure at the tap. In this way the device is 
designed to protect the pump and motor where me- 
chanical failure, lowering of the water table, or any 





other cause results in water not being discha: 
The device is not a primary control for ai 
cally starting and stopping the pump. It is use: 
junction with a primary control, either auto: 
manual, and locks the pump out until manual! 
regardless of primary control operation. 


Vaporized Oil Can Substitute for Gas 


No. 3278—A newly redesigned and improv« 
pofier” unit for converting fuel oil to a vapor w ich jx 
mixed with air, piped, burned, and controlled 
same manner as utility gas has been announced 
Vapofier Corp., 10316 S. Throop St., Chicago 

In the operation of the unit, No. 1 fuel oil is 





in a con 
chamber a 
resulting hi 
are used to 
oil of the 
grade. The 
thus crea 
drawn off t! 
premixer w 
for combu: 
added. Acc: 
the manut 
the fuel - ain 
may be pre 
mined and 
tained thro 
the entire ra 
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Figure 2 





Figure | 


radiators. 


steady heat and modulated even distribution. 








Figure 4 











Figure 5 


HE TALLMADGE equipment shown above is for a Zoned Heating System, either automatic or re- 
mote control (Figure 1). Airotherms, (Figure 2) for outside control, determine the heating re- 
quirements and set Pressure Boxes (Figure 3) to regulate the steam pressure to each zone. Zone valves 
(Figure 4) control the steam passing to the radiators. Orifices (Figure 5) meter the steam entering the 


ADVANTAGES: Precise control of steam. Elimination of over-heating and costly waste of fuel. Low 
cost of maintenance. Saving on outlay for original equipment. Greater comfort to occupants due to 
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TALLMADGE ZONED CONTROLLED 
HEATING SYSTEMS 


Gor better Heating at less cost 


WEBSTER TALLMADGE & CO., Inc. 364 Glenwood Ave., East Orange, N. J. 
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All over America 
\eading insulation Contractors 
install NOVOID 


en 






Ehown above are some of the Novoid cork 
pipe fitting covers stored in one of the 
veral warehouses maintained by B & B 
ngineering and Supply Company, Hous- 
on, Texas, one of the foremost insulation 
ntractors of the Southwest. At right is 
Nehown Novoid cork lagging and pipe cover- 

g installed by this firm on the exchanger 
nd piping of an air-conditioning system 


4 
| Beaumont, Texas. 
F 
Ny 




















YOUR ORDER for delivery of Novoid Cork Pipe 
b Covering can now be filled promptly. Contractors 

throughout the country can furnish a wide variety 
3 of sizes and thicknesses of Novoid, ready for im- 
mediate installation. 

Novoid Covering is the moulded rigid insulation 
that efficiently reduces your cost of refrigeration. 
It snugly hugs pipes and fittings of every size and 
shape, does not sag, does not absorb moisture or 
odors, and is long-lasting. 


For complete facts about Novoid Corkboard, 
Pipe Covering, and sundries specially developed to 
make low-temperature insulations most efficient, 
write to Cork Import Corporation, 39 Park Place, 
Englewood, New Jersey. 


NOVOID INSULATION 


PIPE COVERING 


ORKBOARD : 
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GENERAL CONTROLS presents four of their con- 
venient packaged sets for compact inventory and sim- 
ple installation. Here are four of many precision builr, 
field proved package sets most frequently desired by 


gas heating contractors and engineers. Buyers can select 
complete sets in compact Cartons, each set includes 
essential units required. Get improved performance at 


lower costs through ENGINEERED adaptability 


—— 












'-90 STANDARD 
THERMOMETER SET 

et combines j — 
99s valve ~eroved 8-40 


Th flush Mounting 
ermomet 


er Therm 
Ostor 
on 
d Pilot Generator Positive 
re 
? mote temperature control 
or gas-fired furnaces 


BX-230 STANDARD 
THERMOSTAT SET 
BX-230 inc! d 

diaphragm gos Py a 
Pilot Generator ond T x 












For complete specifications covering the GENERAL CON 
TROLS broad line of Automatic Pressure, Temperature and 
Flow Controls see the new 1946 Catalog 52C. For Gas Heat 
ing Controls, request Service and Instruction Manuals 
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may be varied from oxidizing to reducing. 
The unit, which is designed for use on many indus- 
trial applications where temperatures from 150 to 


SSN CREPE Re & FPP SEER OS BER No STEEN SER EN ER EEE 


Other products introduced at the show 
combination furnace fan and limit control, ; 
fan timer, a compensated controller for for: 





3000 F are required, may be used as a utility gas pre air utilizing both an inside and an outdoor: os 
mixer. By closing the valve to the combustion cham- together with various types and combinatio 7 
ber, utility gas is mixed with air and then piped to valves and pressure regulators. 
the burners. In the event of utility gas rationing, Regulating Valve 
failure, or shutoff, or as conditions regarding the rela- Remotely Adjusted 
tive prices of gas and fuel oil dictate, oil vapor may be No. 3280—A new single-seated, internal pilo _pist 
substituted and piped to the same burners without operated reducing valve designed to be adjus i fon 
interruption. a remote air loading panel, has been announce. by the 
The unit requires only 2 it x 4 ft of floor or ceiling Leslie Co., 51 Delafield Ave., Lyndhurst, N.J | 
space and is manufactured in eight standard sizes with Known as Class LT-3, this valve together 
capacities from seventy thousand to two million Btu Type ARP ai 
per hr panel, is said t aa 
cially suitable for proces 
Gas Heating Controls piping arrang 
No. 3279——Fifteen new or improved gas heating con- ae ticularly 4 
trols have been announced by Minneapolis-Honeywell at vec heay or 
Regulator Co., 2604 4th Ave., S., Minneapolis 8, Minn. oe ssc : 
An electronic “Protectorelay” was featured in the ae ein 
company’s display at the exhibit of the Gas Appliance 
Manufacturers’ Association where these instruments In operation, 1 
were unveiled. Operated by a room thermostat the is adjusted to the desir 
unit combines a gas heating control circuit with an pressure setting 
electronic network which, in combination with a flame pressure supplic 
electrode, is designed to provide ignition and flame the air loadin; 
safety control for an automatic electric-gas pilot or a which includes sn 
direct-ignited gas burner. Electric ignition functions combination pressure 





each time the controller calls for heat and is quickly ducing and relic 


returned on momentary flame failure. Safety shut- (no continuous leakoff), an adjusting knob 


down occurs on ignition failure or loss of flame. air pressure gage. 


: o* K& M's Revolutionary 
swt KONTROL 
MOTOR 
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Just two simple quick-acting clamp screws to loosen, and your diaphragar 
casing is off. Tight-sealing clamp ring eliminates multiple bolts com 
pletel Duo-seal molded diaphragm lips are automatically self-sealing 
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vears of ntrol engineering “know how" produced this rey tionary 


KONTROL MOTOR featuring these design innovati 


new 


Valve 


unrestricted flow 


@ Pressed Steel Diaphragm Casing ® Streamlined Flow Body with 


lighter tougher, more durable 


@ Rigid Welded Steel Tubular Yoke. 


high capacity 
oreas 
® Long calibrated Steel spring fully 


enciosed 


Guides, honed 


top and bottom 


@ Super-finished Disc 


Enclosed ball bearing Spring Adjust guide bushings 


ng Screw ncreased life 


for minimum friction 


[ ult perated instrur 


sed Ww " 
yh ON RO). ana gulates 


he K & M 


KONTROI 


eT ane five \ s¢ 
KONTROI MOTOR 


Lee ne),: r 


5 ne 


KRONTRO] 


KIELEY & MUELLER, INC., 
North Bergen, New Jersey 
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RIOR: 
HEATING AND Se TONGS 


AIR CONDITIONING 


PRODUCTS 


7 sizes, with either 


Fiat Link or Cable 
Chain, for pipe and 


\\ | ie . Bte 12 
OILS—AIR x y Yr be ce 
S—ALL TYPES I.E | PANO" Wa 


y -_ 
All copper spiral fin / Ly \\\ Sh 


IT HEATERS 


A proven heating unit, 
medern in design, in- 


V4 
~ (e @ 


@ Pipe or fittings—it makes no difference to 
“Vulcan Superior,” the universal service tong. 
You can switch from one to another without 
adjustment or change of parts. And “Vulcan 
Superior” is the only chain tong with reversible 
pipe-and-fittings jaws. When one set of teeth 
begins to wear, simply remove the Through- 
Bolt and reverse the jaws. Sold by Plumbing 
Supply and Industrial Distributors everywhere. 
Literature on request. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 


YL, ACU) 7 
DETROIT 11 ~ 
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Furnished with bronze or steel bodies with 
flanged or screwed ends, these valves are said to have 
completely interchangeable replacement parts, stel- 
lite seated rings, and hardened stainless steel (800 


Brinell) main valves as standard equipment 
New Series Speed Nuts 


No. 3281—A new low-priced line of heat-treated 
spring steel “Speed Nuts,” Series C7000, has been an- 
nounced by Tinnerman Products, Inc., 2018 Fulton 
Rd., Cleveland 13, Ohio. 

This new line is said to include all the sizes required 
to fit the ten most 
popular sizes of ma- 


cast 


chine screws and 
sheet metal screws. 


Che 


also 


manutacturer 
states that 
these nuts are com 


pact, will withstand 


high torque, will 
provide great ten- 
sile strength, and 


are relatively low in 





COs I 
Room Thermostat 


No. 3282—A new room thermostat, Model CD109A, 
has been introduced by Cam-Stat, Inc., 2037 S. La 
Cienega, Los Angeles, Calif. 


f More Efficient Heating With 
1 AIRTHERM Direct- 


Geli) amcl-F mala): py 












Direct heat transfer through a single thickness of 
metal results in the high efficiency and low operating 
cost of the Airtherm Direct-Fired Warm Air Heater. 
The Airtherm is a self-contained heating system 


ready to connect to your fuel and power supply lines. 
Capacities from 650,000 to 1,950,000 B.T.U.’s. Either 
oil or gas-fired. 


Write for Bulletin 801 
describing this economi- 
cal heater in detail. 


AIRTHERME 


MANUFACTURING COMPANY 
711 So. Spring Ave. . 









Designed to blend harmoniously with any 
terior, and no larger than an ordin- 
ary light switch, the unit is said 
to incorporate superior design 
efficiency, and safety features. It 
is also said to be ideally suited for 
use on trains, buses, airplanes, and 
ships as well as in the domestic 
and commercial heating and ven 
tilating fields. 

Current carrying capacity is 
1500 volt-amps, 4 hp, and 125 
volt-amps pilot duty at 120-240 
volts, a-c. The temperature range 
is standard at 50-100 F with a dif- 
ferential of 2-3 deg. Switching ar 
rangements are SPST break or make on te: 
rise, SPDT. and independent circuit double 





Nonmetallic Hot 
Air Ducting 


No. 3283*—‘Multi-Flex,” a nonmetallic hot ai; 
ducting for aircraft, has been developed by the Unite 
States Rubber Co., 1230 Sixth Ave., New York 2 
N. Y. 

Said to weigh less than one half as much 
num tubing and to handle air temperatur: 
500 I, the material is made of glass fabric impr: 
with heat-resistant rubber and plastics. It can | 
rigid or flexible, in sizes from 1 to 6 in 
and up to 8 ft in length. 


Fired Warm Air Heater 













“*See our exhibit Seventh 
International Heating & 
Ventilating Exposition 
Cleveland, Ohio, Janu- 
ary 27-31,1947."’ 


St. Lovis 10, Mo. 
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Here is a duct that 
Fights Corrosion! 


ANY USERS of ducts, vents and stacks have 
found, in Johns-Manville Transite Indus- 
trial Vent Pipe, a practical answer to the problem 


of corrosion. 


Strong and durable, this asbestos-cement pipe 
successfully resists many of the corrosive fumes, 
vapors, dusts and gases encountered in industrial 
operations. 


Transite Industrial Vent Pipe is also immune 
to rust, as well as highly water-resistant. It needs 
no painting, whether used indoors or out. It is 
easily installed, light in weight, and comes in a 
range of sizes up to 36" in diameter. A full line 
of Transite fittings assures Corrosion-resistanc« 
throughout the system. 


‘l —— a ‘ is free on request. Address Johns-Manville, 
> , ‘ ac ¢ ve ve a . - . , 7 * , 
ae vital fact that you can get in 22 East 40th St., New York 16, N. ¥ 


creased steaming capacity from your 


ALL of these ads antages add up to Data Sheet DS-336 gives full details and JM, 





boiler on the same amount of fuel— Typical Industries in which Transite Industrial Vent Pipe is used 


or the same amount of steam on less Aircraft’ Foundry Pulp & Paper 
Automobile Furnoce Qverrying 

> as > aw a= > ib Baking Furniture Railrood 
fuel. Either way—YOU PROFIT. —— me - 
: . . Boiler Works Gless Refrigeration 
\ Schaub System quickly pays for Growing Leberatory Rubber 
: > © . — Canning Leundry Shipbuilding 
itself in savings of fuel, labor and Ceramic Leather Shoe 

Chemical Motch Smelting 

at —T 7 Dairy Meat Pecking Seap 
m ; nen 

aintenance ae 
Get full information! Write ene I — Refining 
xplosive ex e 
today for details. Sate Gietnory p. Tee! 


FRED H. SCHAUB ENGINEERING CO.. INC. — — Weter & Sewes 


2116 S."Marshall Bivd., . Chicago 23, Illinois 


The Key fo Boiler Room Efficiency Johns-Manville 
SCHAUE SVSTEMS TRANSITE '"""' PIPE 
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Convectors for Steam 
and Hot Water Heating 

No. 6319—Model A convectors for stea: 
water heating are described and illustrated 
four page bulletin released by John J. Nes 
For your convenience in obtaining nn of these State Rd. and Rhawn St., P hiladelphia 36, P 


bulletins, see coupon on page 171. you write ‘eR Pre . 
direct to the manufacturer, Loe 8 carefully sions and capacities are included for the var 
what literature you want, as the number given of these units w hich consist of steel cabinets 
first in each item is for use only when sending ine elements consisti 7 as 
s consisting of round seaml« 
requests to Heating, Piping & Air Conditioning. 7 ms : : 
tubes and flat plate type aluminum fins. 


RECENT TRADE LITERATURE 





Chemical and Corrosion Resistant . ' 
Linings, Coatings, and Bonds wae Colis for Low 
No. 6317__N ‘oer ee ' Temperature Cooling 
No. 6; -Ne ‘ne, natural r . astic, < : re 
— coprene, natural rubber, plastic, anc No. 6320—Rempe Co., 340 N. Sacrame: 
combination plastic and synthetic rubber linings, coat- “: , ; 
. ; Chicago 12, Ill., has released a new catalog ) 


ings, and bonds, which are designed to provide protec- . . og eae 

; ; ; ; ; on finned cooling coils for use with “Freon 
tion against chemical or corrosive action, are described : ea . 

: ae a “ug chloride, sulphur dioxide, and ammonia. In 
in a six page bulletin issued by Gates Engineering Co., 


P. O. Box 1711, Wilmington, Del. The company’s {© thes¢ coils, which are offered for use i 


coolers, display cases, etc., bare tube coils, 


“Gaco” products are applied to piping, valves, ex- ' : “eee. ' 
f apt 3 ~—s blower units, and air conditioning coils are brie 
hausters, many types of machinery, etc. ' : 6 
ate, . covered. In connection with the coils for low 
Condenser Tubes ture cooling, prices, dimensions, capacities, a 


No. 6318—The Wolverine Tube Div. of Calumet tion data are included. 
and Hecla Consolidated Copper Co., 1411 Central 
Ave., Detroit 9, Mich., has issued a booklet on con- Gas-Fired Boilers 


denser tubes. Included are several tables and charts No. 6321—Three series of “Crane-Basn 
giving data on safe working pressures, chemical and fired boilers are described and illustrated 
physical properties, dimensions, and weights for ad- page folder (Producers’ Council Bulletin 


miralty metal, copper nickel, aluminum brass, and red issued by Bastian-Morley Co., Inc., La Port: 
brass alloys. Tube sizes from 54 to 2 in. OD are cov- Boiler sizes range from 52,800 to 3,840,000 Bt 
ered. Several pages are also devoted to the “Trufin” and the design of the sections features a stagg: 


integral finned tube. travel. 





AIR DISTRIBUTION 
Is the Basis of GOOD 


AIR CONDITIONING 


pecify. 
RN: R/ 00 


‘Keys Sled. 





WATERLOO REGISTER SALES CO. 


WATERLOO IOWA 
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it Can't Be Beat! 














JOHN ZINK 
FLOOR FURNACE 





The floor furnace that features EFFI- 
CIENCY, QUIETNESS, DURABILITY, 


and ECONOMY! Due to better con- 


struction it doesn’t pop or rattle when 
heating up or cooling off. 

It is 
cleaned from the top. All four popu- 


easily installed and easily 


lar sizes ore reGsonably priced. 
+ 


John Zink and his engineers manu- 
facture Gos Burners, Oil Burners, 
and Combination Oil and Gas 
Burners for: Domestic Boilers, Heat- 
ing Boilers, Industrial Boilers and 
Power Boilers. We are willing and 
capable of designing ond manv- 
facturing special burners for special 
purposes. 


Write for Literature 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Detroit - Salt Lake City - Houston - Los Angeles 
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No need to gasket the hole 
when you use Chrome Lock Rolled 
Gasketing. Just finger press it in place. 
Its adhesive back stays put when and 
where you want it! No lace, tie, cement 
or tape to bother with. 


Chrome Lock Gasketing is anti-wicking— 
anti-corrosive. Impregnated with a chro- 
mate pigmented compound, it is flame 
resistant. 


Chrome Lock holds up under pressure of 
500 Ibs. per square inch at normal tem- 
peratures. It is not effected by oil, gaso- 
line or salt. Pliable, it holds its plasticity 
indefinitely. It can be laminated, or 


lapped. 


WHY PAY FOR THE HOLE? 





Use Chrome Lock Gasketing for piping, 
air conditioning, heating and refrigeration 
work. Write for FREE SAMPLE. 


CHROME LOCK GASKETING 


Available Now 
Rolls Slit Rolls 


ow 
Chnome [ack Gabketiig 


7 BP 001 

Vga wi 
. — 1) . . , ff 
RODUCTS KESEARCH \ 
ANGELE a 


6M S WESTERN Ave 
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ZALLEA self- 


equalizin 


Cor- 


rugated Ex sion 
Jolntinstalledon 100 

Ib. steam line at State 
Hospital, Norristown, Pa. 


Specify 
Furnace-Annealed 


but more than just a memory 





CoNVERTED into years, that takes us back 
to 1933. That’s the year the New York Giants 
won the World Series . . . the Chicago World's 
Fair opened... Wiley Post flew the Winnie 
Mae around the world. During that year this 
ZALLEA Corrugated Expansion Joint was in- 
stalled—and it's still doing the same “bang- 
up” job today! 


It’s the quality ZALLEA builds into every ex- 
pansion joint that makes them last... even in 
the severest service. There’s mo packing to 
deteriorate . . . no maintenance required. Once 
properly installed, they can be forgotten, 
with the full assurance that they will do the 
job intended. 


Be sure! Always specify and demand ZALLEA 
Corrugated Expansion Joints. 


Zallea Corrugated Expansion Joints are made in 
non-equalizing, self-equalizing and duo-equaliz- 
ing types, depending upon the conditions under 
which they must operate... of copper, stainless 
steels and other corrosion-resistant alloys... 
diameters from 3" upward... traverses up to 
74"... for pressures from vacuum to 300 psi... 
for temperatures from sub-zero to 1600° F. Let us 
quote on your requirements. 


ZALLEA BROTHERS 


ESS INDE RIES 


E PMEN yR THE PRE 


816 LOCUST ST. + WILMINGTON 99, DEL. 





demand 
Expansion 


and 
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Generators and 
Motor Generator Sets 


No. 6322 


available sizes of a-c generators from ™% to 


Construction features, applicat) 


d-c generators from 50 watts to 200 kw. and 
sive line of motor generator sets are desc1 
illustrated in a new eight page leaflet (Fi 
released by Century Electric Co., St. Louis 3 


Heating and Ventilating 


No. 6323—In addition to featuring a dis: 
the heating and air conditioning equipment in; 
a Masonic Temple, the Vol. 10, No. 2 issue of ° 
Magic, the house organ of the Trane Co., La 
Wis., includes descriptions of unit heater inst 
in Quonset huts and in a new salt refinery. T} 
the company’s blowers and blast coils in dehy 
potatoes is also mentioned and a discussion of 
ation compressor capacity control, adapted /: 
company’s new refrigeration manual, is includ: 


Hydraulic Pipe Bender 

No. 6324—Details of construction, capaci 
tures, and maintenance on the portable hydra: 
bender offered by Watson-Stillman Co., 140 
Rd., Roselle, N. J., are contained in bulletin 
Ed. 1. The device is designed to handle standar 
heavy, and double extra heavy steel pipe in siz: 
4g to 2 in. as well as standard weight pipe in 2 
3 in. sizes. The unit will also bend solid mild st: 
up to 2 in. in diameter. 


Integral Dust Collector 
No. 6325—The Aerotec Co., through its sale 
neers, Thermix Engineering Co., Greenwich, 


has announced a new bulletin ( No. 310) on an int 


dust collector which is designed for grinding a1 
ing applications. This packaged unit, available 
ings from 300 to 2100 cfm, may also be used 

junction with the company’s electrical preci; 


Laboratory Facilities 
for Testing and Research 

No. 6326—United States Testing Co., 1415 
Ave., Hoboken, N. J., has released a new fou: 
leaflet illustrating and describing the company’ 
ties for testing materials related to the heatin 
tilating, and air conditioning industry. 


Name Plates, Panels, and Dials 
No. 6327—An e ght page booklet covering 


lithographed metal instrument dials, 


| plates, scales, and gages has been published | 


ZALLEA. 
Joints 


Premier Metal Etching Co., 21-23 44th Ave 
Island City, N. Y. Display signs and plaques pr: 
for many industries are also shown. 


Pressure Gages 

No. 6328—Gotham Instrument Co., 149 Woos 
New York 12, N. Y., has released an eight page « 
(No. G-12) on the company’s pressure gagt 
Structural features, ranges of pressures, and « 


sions for various instruments designed for stea' 


water. oil, ammonia and “Freon” are included 
covered are navy type, recording pressure, and 


gages 
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“BEAR BALANCING 


of Centrifugal Fan Wheels and Vane - Axials 


+ 


Your Customers... 


: Deep flanges extruded int ee . : ; ” 
| J K a Notice the Difference 
: eaders give abundan ube 
tones ---when parts are DY-NAMICALLY BALANCED 
i — Because the machines you build and 
: Co Stream - lined copper tubes sell perform better... run quieter . . 
‘ ee il ey vibrate less ... wear longer... require \ 
& transter efhciency. Statically and Dy-Namically Balanced. \ 
; . 
H Individual copper fins have USE pred ivy coo \ 
large-area bond to tubes In- BALANCI 
; lividual tubes ‘‘sive” laterally There's a Bear-engineered Static and Dy-Namic \ 
| Give ua IDES Bive aterally Balancer for each rotating part, from tiny arma- 
\ to relieve expansion stresses tures to giant turbines. For instance, Heavy Duty \ 
between adjacent tubes Model 400, shown here, is designed to handle 
: ; rotating bodies ranging up to 4,000 pounds. \ 
; a Whichever Bear Balancer you choose, you will \ 
u oating ele ax nt mount- get simpler operation (any shop-hand can learn Bear- 
i ings relieve expansion stresses Balancing in half a day); quicker buyer-acceptance \ 





between core and cabinet. 


Electrically welded cabinet 


provides rugged strength. 


Low final temperatures for 
maximum comfort distribution. 


Modern 


broad blade fans for 


; : Un-Balance. 
quiet operation. 
Rubber mounted motors con- 
tribute to vibrationless per- 
formance. 
Made in complete line from in 


100 to 1.000 EDR. 


FEDDERS-QUIGAN CORPORATION | 


BUFFALO 7, N. Y. 


(Bear machines balance rotating bodies to all accepted \ 
standards); reduced costs (Bear-Balancer-Speed cuts 
per unit manufacturing costs; Bear reasonable prices \ 

cut capital investment required). To meet and beat 

growing competition, send for Bear-Balancing Data \ er 
Bulletin. Write today to BEAR MFG. CO. Industrial 

Division, Dep’t HPAC, Rock Island, Illinois. 








Drive Out the “*Wobdblies’ 
of Static and Dy-Namic 





COMBINATION 


STATIC AND DY-NAMIC BALANCING MACHINES 
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possible t 
tal joining 


e, le 
de variety 2 


make ; 
strong, ductil . 
costs on @ W! 


ations - - 
TP Handy & Harman, ‘ 
well known silver brazing ~ 

d EASY-FLO. They ore ; 
dc as a timely contrip® oe 
big problems — to inc 


dtod 


dustry now 
help lick two 
production 


ecrease costs: 
_ an 


What will these 
New Alloys do for you ? 


THAT‘S THE QUESTION— 


You want to know if the lower flow point, 
lower silver content, faster spreading action 
and small amount of alloy required will save 
time and cut your costs — and how much. 
For a quick answer — ask your regular 
supplier for a free demonstration — or 
better still, place a trial order with him and 
put these alloys to your own tests on your 


own work. 


HANDY & 


82 FULTON ST., NEW YORK 7, N. Y. 


. Y Cened 


ger ¢ hicoye It ov Ange 


Agents in Principal Cities 
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Process Control Instrument 

No. 6329—Bulletin 381, distributed by the | 
is. 106 Neponset Ave., Foxboro, Mass.. desc: 
new Model 40 controller. Indicating types as 
single and multi-pen recorders are shown 
five types of control action available are expla 


Quick Response 
Air Relay 

No. 6330—The Gotham Instrument Co., | 
| Wooster St., New York 12, N. Y., has issued 
| describing the operation of the new “Propor 
|Quick Response” air relay which is desi; 
| increase the sensitivity of the company’s air-~ 
/controls and to reduce the volume of air dra\ 
the compressor. It is said that the slightest c! 
(the controlled element will bring an immedia 
| portionate response of the diaphragm valve re 
|of the distance between the valve and the 
| instrument. 





Radiant Panel Heating 
| No. 6331—A simplified, easy to read, and 
| step design procedure for both floor and ceili: 
| radiant heating panels is contained in a new 
‘booklet offered by the National Tube Co., 
States Steel Co. Subsidiary, Frick Bldg., Pitt 
30, Pa. 

Of considerable interest and help to tho 
| familiar with this type of heating are the simp 
| straightforward discussion of radiant energy 





ASY, FAST w 
; Nmerican " MACHINES 


Hand powered, the A-30 

bends 4 to 2” standard 

pipe sizes at a radius of 5 

to 1, up to 180°. Special 

radii can be supplied with- 

in these sizes. 

Extra fast! — average bend made is 

60 seconds! Versatile! — bends cold 

pive. conduit and tube, copper and 
ass I1.P.S. without crimping. Ow 

world-wide customers include the 

United States Government, 9 foreign 

governments, and over 12,000 of th: 

world’s largest industrial plants 


no 








po————Among these are: 
PITTSBURGH PIPE & EQUIPMENT 


AMERICAN VISCOSE COMPANY 
MONSANTO CHEMICAL COMPANY 


CRANE CO. 
STATE OF VIRGINIA COMPANY 
E. |. DU PONT NEW ENGLAND RADIANT 


HEATING COMPANY 
RIGGS DISTLER COMPANY 


HARMAN 


ILLINOIS CENTRAL RAILROAD 
FREDERIC B. STEVENS, INC 
STONE & WEBSTER 


MIDWEST PIPING & SUPPLY 
COMPANY 


AUSTIN SUPPLY COMPANY 








PIPE gENDING MACHINI 


“American ore ge 


FACTORY AND MAIN OFFICE: 
17 Furnace Street, Poultney, Vermont 
Export Dept.: 21 State Street, New York 4, N. Y. 


Heating, Piping & Air Conditioning. Novem! 
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50,000 to 10,000,000 
B. * Ue 


WECO—N. G. E. 
Series F6O0O 


GAS 
BURNERS 





800 B.t.u. 


applied. 


TULSA 
Surface Combustion Corp. 





The Series F600 Burner operates on 
straight natural gas and mixed gas to 
Gives perfect horizontal 
distribution. Fully automatic controls— 
that operate properly—can be easily 


Write for 
F 600 Bulletin 


THE WEBSTER ENGINEERING Co. 


—DIVISION OF— 












- in any mete! firebox 
or sectional boiler. 
Adaptable to any 
firebox shepe or size. 
Handles various gas 
pressures end affects 
low draft loss. 








OKLAHOMA 
Toledo, Ohio 








|) Cach ca” on pent-up 


demand 


“K"’ fittings are carried in stock at 
Malleable Iron Fittings Co., Bran- 
ford, Conn.; M.1.F. stocks at Kuhns 
Bros. Co., Dayton, Ohio. 


STANDARDIZE ON 


















“K” pipe FITTINGS 


For years now the American public has been saving for and 
dreaming of new homes. The wise plumber and contractor 
will see to it that quality fittings are installed in those 
homes. 

“K" fittings are high-grade, precision-built finings. They 
make up fast and pull tight. Call-backs are held to a mini 


mum, and anticipated profits are safeguarded 


COMPLETE LINE... CATALOG ON REQUEST 


© Stendard and extra heavy cast-iron screwed fittings. 
® Standard flanged fittings. 
® Standard and extra heavy companion flanges. 


*® Drainage fittings. 





“K" FITTINGS. 
ASK YOUR JOBBER. 









BROTHERS co. 


DAYTON 1, OHIO 


t 
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ee et ee ee ne, ae question and answer section which deals wit | 


of the practical considerations, both from the n 
cal and economic standpoints. Numerous cha 
How to S T tables covering pertinent design data are also ir 


While the procedure outlined for estimati 


. e,¢ . . require nts fo 00 < is iffers fro tl 
air conditioning efficiency requirements for floor panels differs from 


gested for ceiling panels, both methods are si: 


remy se 
~-_ 





— Air Recovery Units increase plant capacity approximations which are recommended for | 
ai 8 : 4 “ z 
pe ser A gg np nase Par se installations, and all design procedure is bas 4 
matically contro ors, an ve power . . - rr CC; ; 
y ’ sa po eran ve the papers ot Dr. F. kk. Giesecke, consulting | | 
AS percentage of the heared, cooled, humidified and professor emeritus, A & M College of Te ¥ 
leaned air the ’ “d be ’ , ‘Ve 3 
cleaned air that is ordinarily exhausted because it is stuffy, member of HPAC’s board of consulting and : 
odorous or stale can be economically restored to original : tors. TI Bi 7 Rat W 
treshness and recirculated. This reduces the load on heating, uting — core ME SIZINE Of HOCT Corus 16 Waser * 
retrigerating and humidifying equipment, lowers operating determination of required heat output per squ 
cost and expands the capacity of the system. of panel, which is found from the room he i 
carbo" Nothing is added to the air. The specially and the available area for the panel. Tabulate 
as SS, processed activated carbon used in Dorex on heat transfer per foot of pipe per degree t 4 
Air Recovery Equipment extracts all odor- liffer Rat aS SR aoltipat a 2} 
ous impurities that originate from people ture diterence tor various Sizes and spacing { 
and their habits, from tobacco smoke, food is given. This data ts in general agreement 
and liquor, oils and solvents. Obviously, contained in the ASHVE Guide and othe: 
when you remove these impurities from ; , 4 
the indoor air, less outdoor ventilation air From this data the length of pipe and mea 
is needed, which materially reduces the temperatures may be calculated, or the lengt! : 
mnditioning load. “We , 
“3 ow may be read directly from a chart. In deter -_ 
PROOF: We will be glad to send the details of typical installations water requirements, it is assumed that the te 4 
3 


or estimate on planned or existing systems. Write Dept. D6 or 


call our District Representative. ture drop between the heating plant and the 


be about 5 F in both the return and supply Ii 

W. B. CONNOR ENGINEERING CORP. it is recommended that systems be designe 

AIR DIFFUSION AIR PURIFICATION AIR RECOVERY temperature drop in the coil of from 10 to 20 
chart for determining length of pipe direct! 


room heat loss, size of pipe, and temperature 
















IN CANADA: Douglas Engineering Co., itd., 1405 Bishop St., Montreal 25, P. Q ence between room air and mean water temp: ; 
PAD EEE RS ES RY HO AO Ale Gee AEP ee EE — > = = is based on a transmission value of 3.5 Btu per 
cumnaiiideiievithaiitiaentebaibnd } 
| 

E" Aword for high achieve- i 

i ment in the producti ¢ : 

@ For use where boiler feed should be gone th Be pedetin oF 


controlled by boiler water level. 


@ Where operation of boiler water make- 


up condensate return is combined. 
4 

@ In process steam installations where § 
little condensate is returned. . 





This is one of the various types of 
Condensate Return Units manu- 
factured by Walter H. Eagan 
Co. No matter what your re- 
quirements, there is an Eagan 
Unit to do the job. 





Consult us on your requirements 


WALTER H. EAGAN CO. 


FAIRMOUNT AVENUE, PHILADELPHIA PA. 
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Here's what JABSCO has to offer!! 


ond ON ci it a 8S ironed sR. 










pare you ra for an 





Jabsco — the pump with the rubber impeller — offers 
many practical, profitable advantages to evaporative 
type air conditioning applications. It saves an elec- 
tric motor because it cognects to the same shaft that 
drives the blower and operates ideally at blower 
shafe speeds! It simplifies installation because it re- 
quires no separate motor or wiring, mounts at any 
angle, and operates in either direction. It eliminates 
service problems because it is constructed of high- 
grade bronze with only one moving part —a tough, 
flexible synthetic rubber impeller. Field tested for 
more than five years, Jabsco Pumps are still in oper- 
ation, many using the original impeller. I¢ is instant 
sel{-priming, water lubricated, gearless, and noise- 
less. Operates at speeds from 200 to 700 r.p.m. and 
higher. Put Jabsco in your air conditioning plans. 
Write today for complete details. JABSCO PUMP 
CO., 8306 Wilshire Blvd., Beverly Hills, Calif. 


This simple design is your assur- 
ance of dependable operation. 








JABSCO 


THE PUMP WITH THE 
RUBBER IMPELLER 
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L-H sarge volume of filling gives 
maximum retard to falling drops 
with minimum resistance to air-flow 


Write for Catalog 440-A 


hilie- A offimaun 


COOLING TOWERS, INC. 


MO 


"Berl 
FIRE GUARD STOKER 
- ilo a aoove? 
he le 
For APARTMENTS ... FACTORIES ... HOTELS 
.»» OFFICES...STORES...INSTITUTIONS... 


LAUNDRIES . . . DAIRIES AND NUMEROUS 
OTHER APPLICATIONS. 


PEERLESS Fire Guard offers a commercial-industrial 
line that makes selling easy . . . The QUALITY built 
into this Stoker assures longer life—less maintenance 
and greater economy. 

Peerless Fire Guard represents the ultimate in design 


achievement. All the wealth of Peerless 62 years’ ex- 


perience has been poured into this . . . the outstand- 





ing Commercial Stoker on today’s market. Flawlessly 


























engineered for TOP efficiency. 








MANUFACTURING CORPORATION 


tnconrenaTea 


LOUISVILLE, KENTUCKY 
SINCE 1484 







| Transicoil Corp., 114 Worth St., New York 13 


| when the installation is made in accordance 
ommendations contained in the manual. 


| water and air. 





external pipe surface per deg temperature di 


































In estimating ceiling panel requirements, 
ommended that the panel temperature be 
and that the mean radiant temperature for a 
surfaces, excluding the panel calculate 
charts are then used for finding the heat deli 
radiation and by convection (derivation of cl 
cussed by Dr. Giesecke in August 1940 HPA 
panel area is then found by dividing the tot 
heat loss by the panel output as determined 
charts. The required length of pipe and water 
ature are determined, after the pipe size and 
are selected, from the tabulated data on heat 
per foot of pipe. It is assumed that 90 per ce: 
heat from the ceiling panel is delivered to t! 


be 


As 
check, the mean radiant temperature of all ro 
faces is calculated and checked against the 


MRT. 


Remote Control 
Servo Motor 
No. 6332 
scribing a new 60 cycle, two phase servo mo 
remote control applications, has been issued 


A two page bulletin, illustrating 


A performance chart is included. 


Rotating Electrical Equipment 


No. 6333—Catalog No. 46-1, in eight pages a 


Marrtoce LLO 


Products are fully 


q 
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ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


and CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with preciso 
and of a design which has been thoroughly tested for maximum resus 
and durability. They are guaranteed to give satisfaction. Successfu 
efficient results depend largely upon selecting the proper number. ty? 
and size of Nozzles suitable for your installation 

THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are n: 
as standard equipment by Progressive Refrigerating Engineers in 
their Manpower problem, because they require no attention and 
users of the lowest Condenser Operating Pressures and M 
Power Cost. 

It will pay you to consult us. WRITE or WIRE for further informatio 
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(} Jos. A. Martocello & Co. Pai eset erase 
- MAR LO glal 
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News! Preheat Oil in Bulk Storage ... 


REMPE 


‘*‘HOT-SPOT’’ 
PREHEATER 


Bring Heavy Oils Up 
To Flow Temperature 


End 


CLOGGING 
WORRIES 


on Cooling Towers 


and Condensing 
Units with. . . 


SOL-VET 
"9o8s8” 









Find Ovt How This Weter Treat- 
ment Formula Can Remove Costly 









Seale and Slime in Your Equipment 


if scale, slime, rust, algoe are clogging up 
the lines of your cooling towers, condensers and 
hot woter heating equipment look into the 
iodvantoges of SOL-VET “O08”, SOL.-VET service, 
ghly recommended by leading engineers, 
lofters you the facilities of one of the best 
equipped woter laboratories in the United 
Stotes. Thorough testing of your water can help 


GUARANTEED EFFECTIVE 


if you find SOL-VET “O08” not 
exactly as represented, when used 
oeccording to instructions and full, 
accurate report is given within 30 
days from dote of purchase, your 


money will be refunded. 


Greater B.T.U. Value 


A new tested method of preheating heavy liquids 
to proper flow temperature in bulk storage is now 
available with the Rempe “Hot-Spot" Preheater. 
An all-steel shell and coil assembly which is 
placed in the bulk storage tank. Suction pipes, 
inlet and outlet pipes for heating go through man- 


determine the right SOL-VET service formulo 
tho! will prevent clogging booster equipment 
apecity, save needless shutdowns for overhaui- 
ing. Write today for complete dota on SOL-VET 
Wservice with free analysis and recommendations 
‘or your specific problems of removing scole 
pnd dirt when used as directed, to all water 


hole cover. 


EFFICIENT—POSITIVE—-PREHEATING 


Heats with either steam or hot water. Oil enters 
preheater from the bottom passes over coils into 
flow accumulator before entering suction line. 
Connections furnished for any diameter tank. 





GUARANTEED HARMLESS 


emember that if you find SOL-VET “O08” is conducting materials in water 


of exactly os represented—-when used occord- 
g@ to instructions, and full accurete report is 
given within 30 days from dote of purchase 
your money will be refunded in full 


ANDERSON-STOLZ CORPORATION 


1731-33 Weainut Street * Kensas City 8, Mo. 


cooled equipment. 
Write—wire for full details. 


REMPE COMPANY 


342 N. Sacramento Bivd. 
Chicago 172, Illinois 


























ynotectiow 


T-IN at FACTORY 


For all your under- 
und and exposed piping 
you'll like DURANT 
Sealed Insulated Pipe. 
is waterproof . . . re- 
es installation costs to 
inimum . . . eliminates 
trolysis and corrosion 
- Tequires very little 
nching and field work... 
ids extra cost of waste 
breakage . . . comes to 
ready to install. In ee 





READ THESE PROFIT FORECASTS FOR 
A New CONCEPTION of PUMP PROGRESS 


i 


4 Simple Steps 


1. Field joint ready ter inspection. 2. Joint 
covered with standard pipe insuiation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in slot making a perfect seal. 
























. D.LP. is the perfect FOR STEAM 
for this type of job. (RL 





istgate D.I.P.! Write 
details today. 


a eS Con : 
Fully investigate the mony distinct advantages Peerless Deal- 
ers enjoy in selling these 2 most advanced Domestic Water 
Systems. Fully supported by intensive national advertising. 


PEERLESS JET SYSTEM 
For deep or shallow wells 


PEERLESS WATER KING 
For shallow wells. Capaci- 


Durant 


























i” Capacities: 400 to 5,000 ties to 840 gals. per hour 

sa! SULATED PIPE C0. gals. per hour. Heads from tina For lifts up to 20 feet. Uses 

ing 20 to 120 feet. Constant exclusive magic water lift 

= 1015 Runnymede St. mann pressure—self priming. principle. Water lubricated. 
Palo Alto, Calif. * * : 


PEERLESS PUMP DIVISION 


The ORIGINAL Pre-sealed Insulated Pipe 
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THE UNIONS 
WITH THE 
RECESSED 
BRASS 
SEAT 





JEFFERSON SPECIALTY UNIONS 


Effect Big Savings in Labor 


Union Tees with union on the outlet assure 
labor savings and better piping jobs because they take the 
place of an all-female union, two nipples and an ordinary 
tee. Three joints are thus saved. Aavilable in All-Female 
and Male and Female threads. 

The brass seating in these and all Jefferson Specialty Unions 
s an exclusive feature which, located in a recess away from 
the runway of the fitting, leaves a straight bore assuring 


unrestricted flow in the pipe. 
co. 


JEFFERSON UNION C0 


60! West 26th Street, New York 


Factories at 


Lexington 73, Mass. Lockport, N. Y. 








‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 


Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 


{ And forward curve “Juniors” / 
) with wheel diameters 6 to 10 | 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs for Industry” 
Factory Offices: District Sales: 
Morton Grove, Ill. Chicago 10, lil. 
8601 Ferris Avenue 502 N. Dearborn St. 


Sales Representatives in Principal Cities 











colors, describes some of the rotating electrica 
ment manutactured by the Electric Special! 
Stamford, Conn. Numerous types of typical u 
shown including a-c, d-c, and universal m: 

special applications, dynamotors, converters 
generator sets, and gas and diesel electric ge: 
Since much of the company’s equipment is 

specification and order, the catalog stresses t] 
of manufacturing ability rather than specific 

However, general specifications included coy 
construction features, uses, and the range of « 

and mechanical characteristics to which oth 
can be manufactured. 


Self-Fluxing Solder 

No. 6334—A new bulletin describing a sold: 
uct, “Tri-Core,” recently developed by Alpha 
Inc., 359 Hudson Ave., Brooklyn i & oe 
issued by that company. The folder descr 
product as a self-fluxing solder with three cores 
just beneath the outer surface of the wire. 7 
sign is said to assure a continuity of flux flow, as 
flux sections are precluded, and to permit th 
lower tin content solders. 


| Silicone Fluids for High 


Vacuum Diffusion Pumps 
No. 6335 
DC 702 and DC 703, are said to produce a vac 
to 5 X 10% and yet be able to withstand exposur: 
and moisture at operating temperatures with 
preciable decomposition. Offered for use in el 


Two new silicone diffusion pum; 


microscopes, metal evaporator systems, in the p: 






De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 lbs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
3% to 2 inches FPT. Simple 
adjustment-easily serviced. 


Other sizes and types are also available. 


Electrimatic 


2100 INDIANA AVE. CHICAGO 16, ILL. 
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EAN CHEMICA, 







Ages PMR 


HEATIN 
| SYSTEMS 


f DRIDAL SERVICE guarantees to remove SLUDGE and all 
other foreign matter from your entire plant with harmless 
chemicals SAFELY and economically. 
RIDAL SERVICE restores to original operating efficiency 
your entire system—condensers, steam feed lines— con- 
densate returns—water heaters—steam kettles—cooling 
Me nd heating coils—traps, etc. 

e have cleaned thousands of difficult jobs successfully 
and guarantee complete satisfaction. 

e also sell the chemicals we use separately, without 
ervice. Get our consultation service without obligation. 


Write today for our folder. 


PEX ENGINEERING COMPANY 
205 E. Wacker Dr., Chicago 


I AOR aOR 682 WA ae 


. andolph 7100._—=a«zj 










EASY TO READ FROM ANY — 
A OLAN 
AAC CT. 
GAUGE 


PERFECT An exclusive 










patented 
feature is the double en- 


: TY! closure of glass and plastic 
4 VisiBitt Another exclusive esteuted 

feature is the calibratio 
EASY TO canemahly heh guevente ‘oll 

from seeping into the cali 

INSTALL! bration dome 2: 
tasy to install in all 
> NO ADJUST- Spoument oe, even 
i when partially full. 

¢ MENTS Made at the factory to 


a fit all tank sises and 
t NECESSARY according to individual 


¥ specifications. 






THE ONLY 
NON-MAGNETIC 
GAUGE LISTED AS 

STANDARD BY 
UNDERWRITERS 
LABORATORIES 


KRUEGER SENTRY GAUGE CO. 


GREEN BAY, WISCONSIN 
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| 3215 NORTH PULASKI ROAD 
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Auer makes many grille designs in 
stamped 
Furnished in sizes, materials, and fin 


metals for all purposes 
ishes to fit your requirements for air 
conditioning, ventilating, radiator en- 
closure, or concealment. To simplify 
your specification and detail work on 
grilles, use the Auer Grille Catalog 
SG". It gives complete grille dimen- 
sion tables with actual size details. A 
copy will come to you on request 


THE AUER REGISTER 


3608 Payne Ave., 
Cleveland 14, Ohio 


co. 

















AIR-BOUND : 
Bas 1} 


RADIATORS 
WiTH THE NEW AUTO-VENT 
AIR ELIMINATOR 


Install the No. 27 Auto-Vent Air Eliminator on all hot water radia- 
tors and convectors and release that invisible Air Brake that retards 
circulation. As air accumulates in the radiators or pipe | lines it is au- 
tomatically vented, assuring perfect circulation throughout the sys- 

WO. 27 tem at all times. Vou get more 
even heat and use less fuel. 
No. 27 can be installed on con- 
vectors, baseboard radiation 
panels, radiant heating coils, 
etc., without the use of an air 
chamber. For pressures up to 
50 Ibs. 











AUTO-VENT—— 


dx) reco eur arr ae 


Ask your jobber 
PLAY SAFE—USE THEM 
ON EVERY JOB 


RETURN 





-~ 
No. 27 AUTO-VENT INSTALLED 
ON CONVECTOR RADIATOR 
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in half 


adjustable air diffusers 


4 afl 


time 


installation 


Cut 


with 






Kno-Draft 
Adjustable 
Air Diffusers 

- + + @re equipped with 

easily regulated unit damp- 

ers for fast system bal- 

encing and an air direc- 


tion adjustment for ceiling 


mA 






Any desired condition at your 
fingertips 


Type K Adjustable Diffuser 
with Type D Volume Damper 


(damper regulator protected by 
tamper-proof cap) 


heights and individual or 


seasonal requirements. 


Specify Kno-Draft Diffusers for better mixing of room and 
supply air, more uniform temperatures throughout the occupied 
zone and noiseless, draftless air distribution. 


FREE HANDBOOK: Contains clear sketches, charts, dimension 
prints and instructive text that simplify the selection and in- 
stallation of air diffusers. Please write Dept. D- 4 for your copy, 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 
IN CANADA: 


Douglas Engineering Co., Ltd. 1405 Bishop St., 


=, jt if 






ee eee 


We design and manufacture 
heat exchangers for Freon 
and other refrigerants for 
refrigeration and air condi- 
tioning services. Quick deliv- 
eries. Materials available. We 
recently designed and built 
eight large Freon condensers 
in five days. On an urgent 
West Coast order we de- 
signed and built a unit in 
three days. Two units were 
built over a weekend for an 
emergency. Standard units in 
stock. For quick, economical 
service, write, wire or phone. 


Let our engineering department 
help you with your problem 


Cece CO, het echege, oe 
compensen AMA e: enicanesenine co; we 


6! RIVER STREET, HOBOKEN, N. J. * Phone Any Time 





tion of vacuum tubes, and the dehydration of fo 
pharmaceuticals, these fluids are described in 
booklet (Notebook Fluid Series No. 2) relea 
the Dow Corning Corp., Midland, Mich 


Single Horizontal Compressors 
For Gas and Air 

No. 6336—The 24 pages of Bulletin L-640-B | 
ture the Type HB single horizontal compress 
gas and air offered by the Worthington Pun 
Machinery Corp., Harrison, N. J. This well illu 
booklet, construction 
typical applications, the company’s accessorik 
as filters, receivers, aftercoolers, and the variou 


covers and design fe 


of control arrangements which may be used 


Small Multi-Stage, High 
Pressure Centrifugal Pump 
No. 6337 Catalog D-446, 
Pumps, Inc., Hamilton, Ohio, covers the Ty; 
small, high pressure, multi-stage pump. Desig 
pressures up to 200 psi and using vertical ball be 


issued by Ex 


motors, these units are said to be ideal as boil 
pumps in cleaning and dyeing plants, laundri 
canneries, and are suitable for hydraulic press 


cations, fluid seals, etc. According to the manufa 


changes in capacity cause only slight chan, 
pressure. 
Small Scotch Marine Boiler 

No. 6338—Salient features of the new “S 


Junior” Scotch marine type boiler are covered it 
log 99d published by the Kewanee Boiler Cory 
\vailable in six sizes from 6 to 30 |} 


wanee, III. 








EVOLUTIONARY IN ENGINEERING 3 
EE Se f 
REVOLUTIONARY IN DESIGN ‘ 


mu) : TIMDS | 
. Lots NAN PACITY uN) a 












: 





Sa Ut 


> 


fing more than promised— = 





ean Electric Water Coolers 
bd JExpectations gnd ~~ 


-— —_— 


10 is deliver ng more 
e charted 10 gallons— | 


0 is breaking 
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DEW POINT INDICATIONS | ."'*° “2°0* \) Fl 
YOUCaN 


| 
BOILER ROOM! 
é YOU'RE LOOKING AT IT 
IN THIS PICTURE | 














Just a self-contained Steam-Pak Generator! 
The Alnor Dew Point Indicator provides simple, rapid de- 


terminations of dew point of any non-corrosive gas. Relative 
humidity, grains moisture per lb., and latent heat can also and connections .. . no waste space. 
be obtained by conversion factors. The consistent accuracy = ’ - ’ ; 
sn dies 00 Ghe Sent that the indication tehes slase in an en- Simply slide in a Steam-Pak, make 4 simple 
closed observation chamber under controlled conditions. connections. and turn the 

The end-point may be accurately observed. reducing errors 
due to the human element and permitting consistent results ; 
by two or more operators. Fast, easy handling encourages h.p., low or high pressure, STE PAK 
accurate control wherever dew point is important. This in- burning No. =. 

strument is proving its value in air conditioning and re- 


No massive foundations . . . no maze of pipes 


switch. Units from 15 to 100 


or 6 oils. Gewm~e ATOR 
if 

¥ ste 4 C)} 1 *g i tl < -} 

frigeration work, with controlled atmosphere furnaces, in omple te spec ification aa of 

chemical and petroleum processes, with compressed gas and given in catalog 1D-46-7D. 


gas fuel users, and similar applications. Write for Bulletin 

4017. 
3 INCORPORATED 

ILLINOIS TESTING LABORATORIES, INC. Mant tle Dianie ten Actustaet Gonrgsil, Dycenseiiialgate 


420 NORTH LA SALLE STREET « CHICAGO 10, ILLINOIS Industrial Division YORK + PENNSYLVANIA 























Eliminate Costly Shut-Downs 


From Leaky Water Lines 


by using KEY-TITE 
=) PIPE JOINT COMPOUND 


' 
' 


Key-Tite Pipe Joint Com- 

pound will eliminate shut-downs 

due to faulty connections on lines carrying 
water, gas, low-pressure steam, etc. 


Be hes : 


sign and selection 





Key-Tite is economical to use because it goes d 
: ~ , . e 
several times as far as ordinary pipe dopes. Joints 
sealed with it will not leak again, yet, can be easily These SPRAY 


opened because this compound will not freeze the NOZZLES offer 


connections. Key-Tite does not settle in the can and 

always retains its plastic qualities and full body — ; 

it contains no lead nor lead substitutes and will not _ Spraying Systems Spray Nozzles 
“ter give you two big advantages (1) out- 

offect the taste og odor of potable liquids. Write for standing design for effective, uniform 


spray distribution and long nozzle life 
Send for Free Sample! Put Key-Tite Catalog and (2) wide range of types and sizes to 


to the test in actual service. We'll — no. 22 meet exactly such specifications as spray 
gladly send you a free sample. , angle, atemization, and impact. Let Catalog 


No. 22 prove these facts. 


ipa N Z 
617 MeC A we of Mu. 0 4033 West Lake Street Chicago 24, Illinois 
<617 MeCasiand Ave., 
SPECIALISTS IN SPRAY NOZZLE DESIGN AND MANUFACTURE 


both advantages 
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designed for 100 psi working pressure, the b 
said to be portable and is of the horizontal retu 


HERES AUNIT HEATER THAT 

WILL LAST AS LONG AS THE 

PIPES FURNISHING STEAM TO IT Summer Air Conditioning 
Room Type Packaged Unit 


Ss U N | T No. 6339 Bulletin 9O1, released by the RR ¢ 1 
aly, Air Conditioning Co., 44 Beaver St., New Yor 
a 
G LE 





tube construction. 






é ATE Wy 4 describes the company’s Model 90 room type 


ditioning unit which is designed to cool, dehu 
circulate, and add fresh air to rooms in homes 


* One piece construction = shops, etc. The 7 hp compressor-condenser | 
heating sections (patented) of 2 ‘ : 

high test cast iron that with- be obtained either for air cooled or water co 
stand steam pressures up to 


250 Ibs. eee . 
* No soldered, braved, welded | The Use of Resilient Flooring 
or expanded connections to Materials with Radiant Heating 


become loose or develop leaks 






* No electrolysis to cause cor- , . —_ 
MICH TEST rosion, breakdowns, leaks, or No. 6340 lest results on the effects oi 
heating fail . ; 
CAST ea eer panel temperatures, from radiant heating floor 
IRON r’S the material! that makes ieee ara oe ’ ' 
. : - on various types of the company’s resilient tile 
HEATING SECTIONS the difference. GRID High , 7 > 3 : 
materials are briefly described in a two pag: 





Test Cast Iron Unit Heaters 


ere built to last for years—to (Producers’ Council Bulletin No. 50) issued 
last as long as the pipes fur- \rmstrong Cork Co., 4400 Concord St., Lanca 
\lso included are recommendations as to tl 


nishing steam to them. In 
many plant installations they = type of flooring material for various types 
have been operating for 16 panel construction 

years without Pr 


maintenance. Pat ay 
‘a 


Complete details 
upon request. 


SEND! for free booklet ‘‘Cor- 


rosion in Unit Heaters’’ 


D. J. MURRAY MANUFACTURING CO. wisconsi 


Tube End Forming 
No. 6341 \ line of machinery, built for the | 
of forming and shaping the ends of tubing 








tolerances, is described and illustrated in bullet 
G-1 which has been issued by the Vaill Engine 
Co., 17 Brown St., Waterbury 89, Conn. Ilust: 


of many tube ends and shapes are used to emy 








MINERALLAC Bae) 7471 


Steel HANGERS, CLIPS, STRAPS BASIC PARTS 


Outserve! a> Outlast! FOR 
>, ae et os: 2 , J / rr P ‘ 
Lp Conditicning und rating 


EQUIPMENT 


5 





FAN HOUSINGS 
OIL BURNER TANK HEADS 
OIL BURNER TANK SUPPORT LUGS 

HOT AIR FURNACE HEADS 
HOT AIR HAT PIPES 

HOT AIR CRESCENT HEADS 
WATER HEATER TOPS 
WATER HEATER LEGS 


Minerartac Cable, Conduit and Messenger Hangers are STEEL 


Easier, quicker to install; permit speedy, compact wiring; economical 
Also in Everdur . . . Porcelain Insulating Bushings available. RANGE BOILER HEADS AND BOTTOMS 
jiffy STEEL Clips (Pipe-clamp) require only one screw, nail or bolt TANK HEADS 


rib-strengthened; for hanging pipe, conduit,*BX cable, mounting coils 
etc. Millions in use. 


Steel Straps for Messenger-cable services on outlet boxes; may be 
used in conjunction with hangers. 


Order from your Electrical Wholesaler. Send for literature. THE eee RCIAL SH FARING 
MINERALLAC ELECTRIC COMPANY AND STAMPING COMPANY. 


25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS 
YOUNGSTOWN 1- OHIO U.S.A, 


Write for Literature 
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6. 





you: 


Better AIR CONDITIONING 
at Lower Cost 


GOVERNAIR 
AIR CONDITIONING SYSTEMS 


Here's what Governair Air Conditioning Systems offer 


. Complete, self-contained unit assemblies for greater 


operating efficiency. 


. Cools... Dehumidifies ... Cleans... and distributes 


oir. 
Easier to Install .. . 
incorporated in unit. 


4. Economical to operate . . 


. Easier to maintain. . . 
bility to parts simplifies servicing. 

Compact . . . simplified design takes minimum space. 
GOVERNAIR Self-contained Units are available in a wide range of 


sizes, enabling you to secure o system that is tcilor-made to suit every 
special requirement 


Manufactured by the pioneers cf completely 
self-contained air conditioning un'ts 


GOVERNAIR CORPORATION 
Oklahoma City, Okla. 


all internal wiring and piping 


. saves money. 


single unit and easy accessi- 





Another Phillips Product 
. « » PILOT OPERATED 
LIQUID CONTROL VALVE 


May be piloted by either 
float, thermal or electric 
valve. 













The Home of Phillips 
Regulating Valves and 
Float Controls 


Established in 1929 





















soft in can. 






































The No-Stain 
Pipe Joint Cement 


Using Rutland Pipe Joint Cement saves a lot of clean- 
ing up afterwards. It does not stain hands or fixtures. 
Also, Rutland seals joints tightly and lasts indefinitely 
—but always leaves pipes easy to disjoin. Remains 


Mail post card for free sample. Rutland Fire Clay 
Company, Department H-36, Rutland, Vt. Alsc 
makers of Rutland Retort Cement, Furnace Cement, 
Asphalt Paint, Concrete Patcher. 






JOIN 
y T 











The recognized higher efficiency 
rate of a flooded operated 
evaporator in a refrigerating or 
air conditioning system is further 
emphasized when the evaporator 
is used in conjunction with Phillips 
Float Controls. Maximum B. T. U. 
transfer is assured. These controls 
respond so instantly to any wide 
variations in load that their use 
is indicated on practically all 
installations. Available capacities 
“Freon” 20 to 500 tons; ammonia, 
1 to 2000 tons. For high or low 
side applications. Write for NEW 
Bulletin. 





H.A. PHILLIPS & COMPANY 


5 Ww CARROLL AVE CHICAGO. ILLINOIS 











(Famer 


’ 













More fort your money. Ie 





822-H Frelinghuysen Ave. 










“\~ ASK 
: oH 


for a Copy 


Just off 
\ the Press 







This Bulletin 
No. 461, gives an up-to-date 
description of Therm -0O- Tile 
Underground Pipe Conduit and 
its numerous advantages 


Write for your copy 


THERM-O-TILE 


Reg. U.S. Pat. Off 


ulation always dry. Efficiency permanently 


high. Grades permanently maintained. “Spread footing” foundation 
Stronger. First cost is competitive. Lowest final cost, etc. Sold and 
installed by Johns-Manville Construction Units in all principal cities 


H. W. PORTER & CO., Inc. 


Newark 5, N. J 
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—because they’re designed for the job! 


HAINES TRAPS 


& 


F & T Trap Vento Radiator Trap 


Accurate performance is a byword when you install Haines Traps. 
The Float and Thermostatic Traps are designed for any low pressure 
job up to 20 Ibs. in the %" size and 30 Ibs. in the 1” and 114" sizes; 
they cannot become air bound, and the Haines undersiung valve 
principle assures safety—no danger of building up a pressure. 


Haines Traps have the famous Bourdon Thermostatic Tube as the 
operating member. It’s the strongest ever built into a steam trap. 
Since the Bourdon Tube is used where accuracy is paramount it follows 
that accuracy is an integral port of any Haines Trap. 


They're built for easy inspection, too. Even under pressure you just 
remove the cover and all the working parts are before you. 


Write for details now. 


WM. S. HAINES ’& CO. 


460 N. 12th Street Philadelphia 23 




















Manufacturers of INDUSTRIAL INDICATING, 
REMOTE READING 

and RECORDING 
THERMOMETERS 


~ 
N 


CONTROLLERS 
cnaaed for Time, 
Pressure 
and 
Temperature 


PRESSURE GAUGES 
and RECORDERS 





Mustrated catalog H 
on request 






GOTHAM 


INSTRUMENT CO., Inc. 
NEW YORK - CHICAGO - SAN FRANCISCO 


Representatives in oll Principal Cities 


ACCURATE PERFORMANCE ALWAYS 











the versatility of the equipment. Design featur: 
enumerated and suggestions for simplifying pr 
design are included. 


Underground Pipe Conduit 

No. 6342—A four page, two color bulletin (No 
on “Therm-O-Tile” conduit for underground 
lines has been issued by H. W. Porter & Co., 825 
linghuysen Ave., Newark, N. J 


and installation specifications are given for thi 


Features, advant 


glazed semi-circular, air cell tile which is sup 
on tile blocks. 


Vertical Centrifugal Pump 

No. 6343—A six page bulletin (No. B-137) di 
ing the design, construction, and application oi 
types of vertical centrifugal pumps has been issu 
the Peerless Pump Div., Food Machinery Corp 
West Ave. 26, Los Angeles 31, Calif 
wide variety of industrial services such as sum) 
supply, c 


Designed 
drainage pumping, general water 
tower service, etc., these units include both subm: 
and close-coupled types and may be adapted 
forms of power drive. In general, all three type 
velop capacities from 200 to 5000 gpm and will ; 
at heads from 20 to 100 ft. 
Vertical Motors 

No. 6344—Protected type motors, designed fot 
coupling to centrifugal pumps, agitators, atom 
and many types of machine tools, are described i 
letin SL-300-3 issued by the Crocker-Wheelet 
tric Mfg. Co., Div. of Joshua Hendy Iron Works 
pere 14, N. J. 


a) 


CHROMALOX 
Ceclttc 


CIRCULATION HEATERS 





FOR HEATING WATER PRE-HEATING 


SUPER-HEATING STEAM 





FUEL OWS 


CHROMALOX Electric Circulation Heaters ere used as water heater: 
for connecting to tanks and kettles. They are-used to pre-heat low grade 
fuel oils. heat oil-jacketed processing equipment and super-heat steam 
Manual control or automatic thermostats assure accurate temperatures 
Installation and operation costs ere low. Capacities from 1-KW to 15-KW 

CHROMALOX Application Engineers will be glad to show you how 
these Circulation Heaters and other CHROMAL OX Electric Heaters can 
do many heating jobs more efficiently and more economically 

FOR MORE DATA, request Catalog 42 and 100 Ways to Apply 
Electric Heat’’ Booklet. 


EDWIN L. WIEGAND CO.. 


CII ROM/AILOX 


ELECTRIC HEATING AT ITS BEST! 


7610 THOMAS BLVD., PITTSBURGH 8, PA 
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One of our customers writes thus: 


“When we erected our new building in 1937, we 
installed a Brownell Motched Unit consisting of a 
No. RM-212A Boiler and a 5'/, x 5'/q-ft. L.S.R 
Stoker 

“Both Brownell boiler and stoker have given us 
excellent service, operating continuously since first 
installed even though, due to greotly increased 
business, the unit has been very much overloaded 

the past few yeors.” 

That’s the kind of service which has built up 
Brownell’s 92-year-old reputation for making 
good equipment. If you don’t know the name of 


, our nearest agent, ask us. 






THE 
BROWNELL 
COMPANY 
408 N. FINDLAY ST. 
DAYTON 1, OHIO 











BROWNELL MATCHED UNIT 








Statement of Ownership and Management of 
HEATING, PIPING & AIR CONDITIONING 
for October 1, 1946 






















The following is a statement of ownership, management, etc., as required 
by the Acts of Congress of August 24, 1912, and March 1933, of 
eating, Piping & Air Conditioning, published monthly at Chicago, IIL, 


ior October 1, 1946 

State of Illinois, County of Before me, a Notary Public in 
nd for the State and county aforesaid, personally appeared F. P. Keeney, 
tho, having been duly sworn according to law, deposes and says that he 
s the Publisher of Heating, Piping & Air Conditioning, and that the follow 


Cook, ss 


ng is, to the best of his knowledge and belief, a true statement of the 
bwnership, management, etc., of the aforesaid publication for the date 
hown in the above caption, required by the Act of August 24, 1912, as 
mended by the Act of March 3, 1933, embodied in section 537, Postal 
ws and Regulations, to wit 
1. That the names and addresses -of the publisher, editor, managing 


ditor, and business manager are 

Publisher, F. P. Keeney, Chicago, Illinois 

Editor, C. M. Burnam, Jr., Chicago, Illinois 

Managing Editor, C. M. Burnam, Jr., Chicago, Illinois 

Business Manager, Chas. E. Price, Chicago, Illinois. 

2. That the owner is: (If owned by a corporation, its name and address 
Must be stated and also immediately thereunder the names and addresses 
pt stockholders owning or holding one per cent or more of total amount 
bf stock. If not owned by a corporation, the names and addresses of the 
individual owners must be given. If owned by a firm, company, or other 


nimcorporated concern, its mame and address, as well as those of each 

ndividual member, must be given.) 

Keeney Publishing Company, 6 North Michigan Avenue, Chicago 
s. Stockholders: F. P. Keeney, Chicago, Illinois; W. J. Osborn, 

eld, Conn.; Chas. E. Price, Chicago, Illinois: Robert A Jack, Cleveland 
Ohio 

That the known bondholders, mortgagees, and other security holders 
tr holding 1 per cent more of total amount of bonds, mortgages, 
securities are: None 


t giving the names of the owners, 
contain not only the list of 
and security holders they appear upon the books of the 
but also, in where the stockholder or security holder 
rs upon the books of the company as trustee or in any other fiduciary 
’ . | the name of the person or,corporation for whom such trustee is 
’ = $8 given; also that the said two paragraphs contain statements em 
afiant’s full knowledge and belief as to the circumstances and 
ns under which stockholders and security holders who do not ap 
n the books of the company as trustees, hold stock and securities 
BI vacity other than that of a bona fide owner; and this affiant has no 
to believe that any other person, association, or corporation has 
Ar erest direct or indirect in the said stock, bonds, or other securities 
stated by him 
SE F. P. Keeney, Publisher 
to and subscribed before me this 23rd day of September, 1946 
Grace E. Waymire 
), 1950] 


mat the two paragraphs next a 
and security holders, if 


wove, 
iers, any, 
ders as 


cases 


Sf {My commission expires February 1 


4B coung, Piping & Air Conditioning, November 1946 














The Alnor Velometer 


gives you instantaneous, direct readings of air velocity in 
feet per minute. Hold it in the air stream for low range 
readings; use the tube-connected special jets for high range 
readings or inaccessible locations. That's all there is to 

it, and once you use the Alnor Velometer you will never 
tolerate other methods. 


The Alnor Velometer is built in several standard ranges 
from 20 fpm to 6,000 fpm, and up to 3 inches static or tota! 
pressure. Special ranges available as low as 10 fpm, and 
up to 25,000 fpm and 20 inches pressure. Write for 
Velometer bulletin. 


ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREET 
CHICAGO 10, ILLINOIS 


TYPHOON 


A RESPECTED NAME 
IN AIR CONDITIONING 






3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room... . 
two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one-piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 
... crackle finish. Alse available with one or two row 
heating coil. 


TYPHOON i. ( 


PROP-R-TEMP Self-Contained ‘Air Conditio 
Units, 3 and 5 Tons. 

TYPHOON LOW-SIDES 3 and] 5 Ton Units 
TYPHOON EVAPORATIVE CONDENSERS. 
MONSOON Heating, Direct Expansion and 
Woter Coils. 




















INC. 


ICE AIR CONDITIONING CO., 


BR . “ 


794-6 UN N R 
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WE BUY PIPES and TUBES 
up to $300,000 for ARGENTINE 


We Request Representations 


Galvanized Pipe 4” to 6”. 

(and Black Iron). 

Light Water Casing Pipe 4” to 8”. 
Boiler Tubes up to 4”. 





rr es oer we «.. 





OKS BROTHERS & CO., Rivadavia 1952 


Buenos Aires ° Argentine 











tener 


Water Tube Boilers 

No. 6345—Type M boilers featuring cast ste¢ 
ers, staggered four-tube group arrangement of 
tubes. across-tube baffles, and water walls a 
cribed in bulletin No. 746 issued by the Spri 
oiler Co., 1900 E. Capitol Ave., Springfield, I) 
ers are available in 12 sizes ranging from 6. \ 
17,000 Ib of steam per hr and are built in | 
standards from 160 to 300 psi. They are desig 
use with practically any standard industrial 
or gas burner. 


~ 





Photo acknowledgments—Front cover and pp. 68 
Blessing Studio; pages 77, 85, and 86, Acme; pag 
plant, Airtemp Div. of Chrysler Corp.; page 78, Texas h 


( orp : page ‘¥, optical plant, Carrier Corp page 79 
] rick C« 














REGISTERS iol GRILLES 


Designed for Heating, 
Ventilating and Enclosures 
Available in all standard sizes or to your specifications. 


Write for complete catalog. 


— Or war aT 7 STAMPING & 
STAIN 1o/.\ R D 140) Fell chao 


3151 W. 49th PLACE CHICAGO, ILLINOIS 





Forced hot water heating | 
for radiator, convector, 
unit heater, baseboard 
and radiant panel sys- 
tems. 
Water Heaters for home 
and industry 


BELL & GOSSETT CO. 
Morton Grove, Ill. 
Oept. P-5 





———, 


MOORE No. 44 
CONCRETE INSERTS 


Contractors prefer C&M | 
Inserts because: 






« Wide-wing spread permits it to become | 
deeply and securely imbedded in concrete. | 
- Travel slot permits wide adjustment ond is 
designed so nut cannot pull out 

Made of pressed steel—strong and sturdy. | 
Available for immediate shipment in size; | 
for %"°—”r"—%" nuts. 
Pease write tor complete lterature—a postcard is sufficient | 


CARTY & MOORE ENGINEERING CO. | 


511 W. Larned St., Detroit 26, Mich. 
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ANNIS Air Filters | 


THE PIONEER IN DRY FILTER DEVELOPMENT 


For the protection of building interiors, furnishings 
and stocks by the removal of smoke, soot and dirt 
ALL WOOL DRY FILTER which is now washable 
ANNISTATIC highest soot removal at all times; no sluff off through 
when current is off. 
PLASTIC FILTER either dry or oil impingement. Vash with a how 
bucket. 


JET FILTER combined jet propulsion water washer, 
and air filtration, with a humidifier, dehumidifier 
or evaporative cooler 


FILTER-SEPARATOR for compressed air lines. 
Data on Request 


ANNIS AIR FILTERS 
602 Seuth Central Avenue 
Glendale 4. California 
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af, BRONSON 


i" 3 and 4 Blade 
¢ Propeller Fans 
Silent overlapping type blades 
Ye All bores and degrees of pitch. 
. Sizes from 8” to 60”. Send for 
latest price list 








BRONSON FAN MANUFACTURING CO. 


1237 Riverside Drive Los Angeles 31, Cal. 
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e ACCURATE 
e CONVENIENT 
@ COMPLETE a | 


The JANUARY 1947 Directory Issue 


Send in your reservation 


Heating, Piping & Air Conditioning, Novemb« 



































